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INTRODUCTION 



b"^^t^tU19 __^oniputers^^^i the school curriculum con expand edUcdtibncil 

opportunities for students. However, without particular dttentidn to equity issUes the 
computer revqlot|on has the potehtidi to widen the gdp between ddvdhtaged and 
disavantaged^ male^and :emale, majority and minority students. It is our god! to prevent 
this from occurring. This notebook is designed to provide resources to educdtdrs 
interested in using computers to increase opportunities for a!l students. 

The first section, "Computer Equity," presents an overview of equity issues as 
they relate to computer education qs well as a short summary of those issues. Several 
articles discuss vdribUs aspects of the cornputer equity problem including equaJ access of 
the ddvantdged dnd disddvantdged, males and females dhd rhdiority and minority 
students; tracking through different ihstructidridl Uses of the cpmpUter; dnd exposure to 
bias, stereotyping and negative vdlues present in edUcdtibhdl sbftwdre. 

^The second section, "Seeking Educdtional Equity In An Infdrmdtidh Society" 

presents an-overa|j context for planning equitable educational programs m dn irifqrmdtidn 
society. These maferials explore the followinq issues: an economic context for 
edUcdtibn; the societdl context for educational change; achieving school improverhent 
through the Use of technolbgy; dnd developing a sStrategic plan for chonge. 

'•^ /''^'^d section, "Instructidndl Uses of the CbmpUter," severdl drticles dre 
T'^^'^de^ fo^ b^th ddmmjstrd^^ teachers, Lhcjuding^ d chart bUt lining^ instrUctiondl 

uses of the computer; a review of the research on the effectiveness of computer'-assis^^^^ 
instruction; an article discussing how to use data banks to assist educational 
ddministratibn, teaching dnd learning; d short discussion of how to manage a classroom 
with 25 students and onei.computer, and suggestions for effective uses of the 
micrbcbrhpUter for cehtrdi bffice ddrniriistrdtibn. 

The fourth section^ "Evdiudtihg Software/' includes dh article that outlines the 
central issues in evaluating educdtidndj sbftwdre ds well ds sevisrdi instrUmerits for 
eyd|Ud_ting the qudlity of the sbftwdre. Addifibhdily, dh equity evdludtibh ihstrUmeht hds 
been developed- for use with other instruments that often fail to adequately address 
equity issues. 

The fifth section; "Statistical Overview: A took at the tabor Force," includes 
several tables that present trends in education and labor. These tables provide essential 
information for educational planners. 

Finally, there dre severdi dppehdixes which provide references for ddditibhdl 
ihfbrmdtion dhd resources. These dppehdixes include sources of sbftwdre reviews, d list 
of software clearinghouses, sburces for ddditibhdl infdrmdtibh, educdtibhdl publicdtibhs 
about microcomputers and a glossary of key computer terms. 
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A, Compoter Eqoity 



This chapter reviews the issues related to computer equity. It includes the 
following resources: 

• "Computer Equity: An Overview of Issues/' 
developed by Sheryl Denbo, Director, Mid- 
^!?Ji'_^^L^J^_^J^'l''?^^ Equity, sumrhdrizes 

computer equity issues. A- 1 

• "Computeridnd Equity: A Microgram," The 
Computer Teacher, March 1983, provides an 
outline of what educators can do to help assure 

Computer equity A-6 

• "Second-Cldss CitIzens? "-Psycholbqy Toddy, 
^^_P^P^_'_^J33j discusses vdridUs aspects of the 

equal access of females to computer educdtidri A- 10 

• "Micros and the Disadvantaged: Why We're 
Missing a Great Opportunity," __ 
Electronic Leaminq> March, 1983, discusses the 
accessibility of microcomputers for disadvantaged 

students. A- 1 4 

m "Can Computers Close the Educational Equity 
Gap?" The Civil Rights Quarterly. Fdll 1982, 
^[^cusses access to cldssrbdrn cdrhpUters ds d 

critical issue for minorities. . A-16 

• "EquaT Access to Computers in Education Could 
Become Major Issue, Experts Warn," 

C. Euchner^ Educdtibn Week, March 2, 1983, 
provides general ihfbrrhdtibh about the unequal 

distf ibutibn of fesbufces in schbbi districts A-20 

• "^^^P.^J"?! I^ecir," EducQt ional Leadership, 
September 1983, reports male dominance of 
enrollments in computer courses with suggestions 

for addressing equity ...................................... A-22 

• "Equity in Computer Educ^iibn," Educational 
Leadership, September 1983, Jiscusses how 
microcomputers are widening the gap between rich 
and pbdf^ creating d new typ^e of disddvahtdge, 

the compu ^ef hbh literdte A-23 

• "Computers Give Poor Kids New Disadvantage," 

The Washing tort Post, September 12, I 983, summarizes 

issues related to computer equity A-24 
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COMPUTER EQUITY* 



Why Erriphdsize Cbrributer Equity? 

As the cbmputi5r becomes the . Universal mediUhi thrbugh Which we conduct mbst of 
our profession dhd persbhal activities^ cbmpUter literacy \vill become d basic skill. At 
a recent national conference, a U.S. Depdrtrnent of Labor official predicted that by 
of _9 1! _ jobs wj II require some knowledge of computers. Computer-re Idted 
occupations are expected ta be the most rapidly growing occupational group in the 
economy over the next decade. 

'D_tht midst of budgetary concerns dnd increqse^^ for services^ 

educational leaders must identify the kind of learning that will be demanded by the 
techno[qqy of the 2ls^^ As the ndtidn moves frprh dh indUstridj to gh 

informational society, schools niust acce^lerate the process of preparing oM children to 
live in d new economic world. It is becoming increasingly obvious that computer literacy 
will be a centrol part of that preparation. It is important that all students learn the 
technical skills they will need as productive individuals. With computer education a 
growing part of the educational process, cdrhputer equity becorhes d grdwinq concern. 

What Do We Mean by Computer Equity ? 

As computer literacy becomes a basic skill, equal access to and participation of 
all students in cdrhputer mstructidh becomes essential. This is the concept we are 
labeling cojTiputer equity. Equity efforts require awareness, action, and the flexibility to 
emiDlby different dpprddches to meet diverse needs. Computer equity requires close 
exdmihindtidh dnd reHSXdmindtidn of: 

• how students gain access to computer literacy and computer-assisted 
instruction 

• whether decisions about the appropriate educational software are influenced 
by the rdce or sex of the student 

m whether software subtly communicates race, sex, or learning style biases 

Computer Access 

Students who ck> hot gdin.edrly dccess to computers dhd qUdlit/ eriucdtiondl 
sbftwdre will hdve their potential severely limited. Middje dhd Upper class pdrehts who 
acqu[r(5 home cqhnputers are p<^^ thdt the older one gets,^ the more djfficult 

it is to cnderstand and use computer technology. These parents see their three-yeor-olds 
master on the home computer what they at 33 have difficulty mastering. 



*Deve loped by Sheryl Denbo, Director, Mid-Atlantic Center for Race Equity. 

Permission is granted to duplicate and use this rnaterial as long as credit is given to the 
author dhd the Mid- Atlantic Centers. : 
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Cbrtirhbri use of the computer In the public dhd private sectors means that wis have 
the capacity to access dhd utilize large data banks of information. We have at our 
finger- tips in fbrrndt ion forrnerjy requifed dn enqrrnbUs drnbUnt b 
money and talent to retrjeye. With this kind of capacity, individuals in every discipline 
will be able to rhake enormous breakthroughs; 

It is likely that childr^ who gain access to the computer at increasingly younger 
ages will be able to make breakthroughs. that \vere considered impossible at any age. It 
becorries painfully cleqr how great the. difference will be betweefi children who have been 
expbsed to the cbrhpUter edrly dhd childreh \vhb have hot. 

At least in ^he short Jerm if^__disparity betwe^ the ^idvantaged^ ^J"'^. 

disadvantaged has the potential to become severely exaggerated. As middle class 
families acquire home computers and as prosperous school districts raoidly integrate 
computers into the curriculum, the disadvantaged famiiles and poor school districts may 
be_ left behind. Until, the techrk)lbgy becomes widely affbrddble^ the childreh bf the pbbr 
may suffer permanent disadvantage. 

Once cojnpaters are in the schools a major concern becomes who gets to use 
them. In schools with q_ limited number of micrbcbmputers, how will students be selected 
fbr cbrnputer tirhe? Will teachers br studehts themselves cbhsider cbrhpUter tirhe mbre 
or less irhpbrtdht fbr certdih groups bf studehts bdsed on level bf dcdderhic dchievemeht^ 
sex, race, ethnic group, learning disability or socioeconomic class? 

Computers, tradjt ioncn I ly viewed as^"nDmber crunchers^" rnay be characterized by 

some, along with mathematics, as a "male domain." Studies of elementary school 
students reveol sex-related attitudes about mathematics aptitudes from_as edrly as third 
grade — with both sexes considering rndthematics to be a rnale subjects Sex-sterebtyping 
by both boys dhd girls seems to adversely affect the mdtKemdticdl achievemeht of girls 
ih high schools. Feelings of dhxiety experiehced by females wheh cohfrbhtihg dhythihg 
mathematical may spill over to computers. 

We Ho not know to what extent stereotyping and anxiety that affect female 
performance in math will also affect participation and perfbrrridnce in corhputer 
educdtioh. The belief that cbmputisr aptitude is related to rridth qptitude could influence 
d teacher's dec isibh tb dssigh femdie studishts tirhis on the cbrnputer. It could discoiToqe 
femdle studehts from tdkihg ddvdhtdge of bbpbrtUhities to iMrn dbbUt cbmpute^ 
keep them frohi exploring computer-related occupations. "I^ie underrepresentation of 
females and minorities in advanced math and science courses and in scientific 
occupations has Been well documented. The extent to which tnese factors will affect 
enrollment in computer instruction and cornputer-related occupations is yet vo be 
determined. 

Research ihdicdtes _ that black males dembhstrate positive attitudes toward 
learning rhdth dhd sciehce ih elemehtdry dhd junior h[gh schc>D^I and 

not affected by math anxievy. By high school, black male performance decJines, 
seemingly affected by negative teacher expectations. Teachers tend tb see bidck 
students as lower achievers md white students as_ higher qchjevers eveh wheh 
performance is identical (Wbbdwbrth and Sqlzer^ 197Jj AhtbhbpbnSi^ LI^^2j Crow[^ j 571). 
Teachers also tend to classify mathernatics as higher order jearninq and, therefore, 
inappropriate for the black students whom they PfX^^'^^Jl^ lower achTevers. Thus it 
seems likely that math and science may be perceived by many teachers as a white-male 
domain, and that the most positive expectations are cbmmunicdted tb white males. 
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_ Once again, w^e do not yet know |f teachers' attitudes aboot nninority participation 
in math and -science will "spill over" and affect black participation Jri compater 
education, hfewever, with o lini[ted number of comF5uters_ in each schooj, there js a 
danger that student selection for computer experiences may be af fee tod by student 
anxiety and teacher and student stereotyping. 

Bids in Computer Prbgrorhs 

In addition to the question of who uses the computer once it is available in the 
schools, there is tbi concern-of how the computer is used. What kinds of skills will be 
taught with the computer? Educational prograrns may reflect the biases of the teacher 
or program developers. Teachers may tend to anderempRasize the need to develop higher 
order skills with students who have been labeled low achievers. These students moy be 
track (sd into drill and practice prbgrdms and never tdUght cdmputer prbgrdrhmirig or be 
exposed to mbre exciting sihiuldtions that build higher order skills. Since teachers are 
rnbre likely to label black students ds low achievers even when their perfbrmdnce is 
identical to white students, if is possible that teachers are more likely to give black 
students drill and practice, and reserve simulations and programming, which teach higher 
order skills, for white students. In short, white students may be taught to control the 
computer v/hile black students are taught to see it ds d task master. 

In d sirnilcr fdshibh^ male students might be given greater bppbrtUriities to explbre 
higher brdisr skill building through simuldtibn dnd educdtibnaj qarriinq _^iljs _ j^ema[e 
students dre trdckiad primdrily into word processing and record keeping^ .'i.^TA^t^i^^rL^? 
are given word processing and drill and practice and others educational gaming and 
simulatibh, tirne oh the computer may be used ds d reward for certain groups of students 
and as a punishment for otherSi 

Additionally (although no research is reported in this area), existing educafionaj 
software may be more attractive to students wth a particu[a^ ^'^^^'^i..^^! 
example, it is possible that the current emphasis on competition and violence in 
computer games end in some computer-assisted iristructibnql packages may rhdke 
cornpufers more appeoling to male students. Finally, ds with textbooks, conputer- 
assisted instructional packages may contain race, sex dnd Idhgudge bids, sterebtypjhgi 
dnd exclusion or underrepresentatibn of the accomplishments of females and/or 
miribrities. 

«- 

Conclusion 

In toddy's rdpidly chdhgihg society, dn individudi should be prepdred to oursue as 
rndhy ds three or four Cdreers in a lifetime. The need for this flexibility will become the 
ruje rather llian^ t^ Eli Cinzberq has advanced the thesis that^^ in the 

structural transformation that has taken over the U.S. economy in the last 50 years, 
human capital has become the crcfical input that determines the rate of growth of the 
economy and the well-being of the population. It is our role as educdtbrs to ensure that 
the combination of new knowledge frprn research in cbgnitive science dnd the revblution 
in low-cost information techholbgy will significantly imprbve the qudlity bf educdtibh fe^ 
all of our students, thereby increqsihq hurhdn cdpital arid irnprbyind PrbdUctiyity^ Tq 
dccbmplish this jt is essentidi thdt we pay cdreful dttention to the issues of computer 
equity. 
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SUMMARY QF EQUITY ISSUES 



Issues related to computer equity for students Who are disadvdntdged^. ferndlej or 
mernbers of racial dnd/or ethnic rnrnority groups, fall into three areds: M). access, to 
cbrhputer literacy and cpmputer-cssisted instructibni (2) tracking thrbuqh differehtid| 
uses of cdrnputer technoldcjy; and (3) (exposure to bids and stereotyping in educational 
software. Key questions for each of these three areas follow: 

L ACCESS TO COMPUTER LITERACY AND COMPUTER-ASSISTED INSTRUCTION 

A. Do school districts with lower tax revenues hdve fewer computers thdh do 
districts with higher tax bdses? 

'^T^.J'he schools with the fewest corn^^ situated in jower^ socioeconomic 
neighborhoods where parents are less likely to have personal computers in 
their homes? 



C. Within dh_ individual school district^ dre there fewer computers in schools 
with less inflUentidI arid/br less dfflUent pdrent groUps? 

D. How ore students selected for computer Instruction? Are computers 
considered more appropnate for certain groups of students _on the basis of 
their academic achievement, sex, rdce/ethnic group, learning disability or 

" sdc rbecbnomic level? 

^. Is _ the math qixietj^ s^ J5><per](5nced by fern^^ 

machine anxiety that limits female students' access to computer 
technology? 

F. What rble do tedcher_and student expectdtibhs dhd stereotyping pidy In the 
selection bf students for cbmpUtcr time? 

G. Is there differential access to staff development activities so tFiat teachers 
bf certain students (minority, handicapped, lower achieving students) are less 
likely to have access to computer literacy and computer-assisted 
instruction? 



2. TRACKING THROUGH DIFFERENTIAL INSTRUCTIONAL USES OF THE 
COMPUTER 

A. Are higher achieving students using the computers for simulations and 
developrnent of higher order skills while special education students and lower 
achievers are restricted to drill and practice activities? 

B. Are male students giv«i bppbrtuhities to explore higher order skills and 
sirnUidtibns_ bppbrtuhities focus primarily on word 
processing and recordkeeping? 

Ci Is time on the cornputer seen as a reward for certain groups of students and 
ds d punishment for others? 
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3. EXPOSURE TO BIAS^ STEREOTYPING AND NEGATIVE VALUES INHERENT IN 
THE EDUC. TIONAL SOFTWARE 

A. r^oes t educatibridi sdftwdrie ierhphdsizie one iedrhihq sf/le. that has d 
^^9.^"^J^ \J'^P'??^ pri ciertaih _groUps of students oh the basis of their race, 
ethnic group, sex or cultural bockgroond? 

B; Does the educational software use language that reflects bias on the basis of 
race, sex, ethnic group or disability? 

C. Does the educational software ffext or graphics) reflect stereotyping on the 
basis of race, ethnic group, sex or disability? 

D. Does the educdtibndl software present the contributions of racial and ethnic 
groups, females and males in unredlistic dhd/br histbricdlly indccUrdte wdys? 

E; Are females an^_'T'ln^^lt'^?A^pJyd?'^_t^O!^^ o^ underrepresehted in either the 
text or graphics of the educational software? 

F. Does the educational software employ violence or extreme forms of 
competition for either instruction or re\A/ards for successful completion of 
the instructional task? 
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Newsletter of the Consortiam for Quality in Edocational Gompating Products 



Voi. 1 , No. 4 March 1 983 



This month's MICROgra m deals with two important social and 
ethical issues facing all computing educators^ We hope that 
the information, ideas, and suggestions presented will help 
our readers think through their own responses to the problems 
-and opportunities implicit in these issues. 



Computers & Equity 



SCHOOLS HAVE A RESPONSIBILITY TO PROViPE COMPUTER EXPERIENCES -TO-^^ 



We are encouraged whenever' we hear people in educational computing speak oat about 
the need for equitable distribution of computing knowledge and computers themselves 
among the ecbhomically less advantaged^ more articulate statements __ 

about this pressing problem appeared in a recent issue of Irifo World , (January 31, 
1983) written by William Puetz, a student of applied computer science at Illinois 
State University: 

"The most critical problem we'll face by pushing for computer literacy 
is a widening split of the already strained divisions between social 
and economic classes. The only children truly able to achieve familiar- 
ity with computers will be those of parents wealthy enough to support 
their quest for knowledge. 

The ghetto child won^t have quite the same opportunities for exposure 
to computers ~ his gateway to computer literacy will be closed. Not 
. only is this morally objectionable, it is a potential catalyst for a 
social upheaval we may not survive. Pushing the underprivileged 
deeper arid deeper into the gutter can't solve any problems, but assur- 
edly will create problems we cannot cure. 

it is imperative that we not blindly Pursue this goal of computer liter- 
acy. We must closely examlrie the directions in which the information 
Age is sweeping us arid*^avdid conflicts with which we cannot cope. Com- 
puter literacy can mean significant and valuable alterations to our _ 
future, but it will be a positive development only when it is available 
• to all." 



P.O. Box 839. Water MIIUi.Y. 1 1976 • Nonptofit^ Consumer Supported •Unbidsed 



Reprinted by permissidri of The Computing Teacher . 



13 



March 1983 The Computing Teacher 



P?°°^P^_ ^^8^ all computing educators to work together to inakl 

corapoter literacy and computer use available to the less economically advantaged 
members of our society — on a family basis • The more we observe the spread of 
knowledge about computers in our society, the more we are convinced that learning 
about computers is a family learning experience. Certainly many of the middle- 
class families who are able to afford a home computer seem to see it that way 
even though their children may have .ready access to computers _at school . Educators 
shblild recognize this phehomehoh and work with it for all families. j 



HOW SCHOOLS CAN HELP 



Schools should offer hands-on worksh'^ps for parents in order to put them in direct 
touch with how their children are using computers in school — and to show them ways 
they can work with their kids at home to extend and enhance those in-schooi exper- 
iences. Parents who have purchased or are thinking about purchasing a home com- 
puter will be very grateful for this help. 

But what about those families who can't afford to buy a home cbmputer? This, of 
course^ is the hard-core of the computers and equity issue. It's a hard-core problem 
that's got to be dealt with by educational pblicy-makers , school boards, arid legis- 
lators across the Jiduri try before^ ?A ^* P^etz put ij:_» _"The onjLy cAildren truly 
able to achieve familiarity with computers will be those wealthy enough to support 
their quest for knowledge." The time is now, if we — as a society — are to avoid 
turning today's economic imbalances among our families into a permanent intellectual 
disenf ranchisemerit for the less well off. 

PUBLIC EP^aCATION' S- j^^- AC AS A MO ^^ . 

if this is to be avoided, the public schools of this country must accomplish the 
same sort of job they once did for verbal literacy with the task of computer liter- 
acy. During the early decades of this century when public schools undertook the 
job of teaching verbal literacy for our society^ local schools taught the kids dur- 
ing the day and conducted "night schools" for their parents arid their older wdrkirig 
brothers arid sisters duririg the everiirig hours. 

But the teaching and learning of verbal literacy ^^^uired only simple inexpensive 
readers and simple composition hooks — not expensive high-tech equipment. And 
once basic verbal literacy was achieved, the newly literate could turn to the public 
library for free, at-home access to a constantly updated supply of free reading 
materials. (Access. which. was achieved without the use of copyirig machines arid 
Infringing on a publisher's copyright.) 

WHAj -A RE THE CHANCES FOR SUCCE SS ? 

Given these differences in expense and access between verbal and computer literacy, 
what are the chances that our public schools and our public libraries can provide 
the same sort of universal access to computer literacy during the last decades of 
the 20th_ century as they provided to verbal literacy duririg its early decades? 

Some will say those charices are riot very great. Biit we hope others will try to 

iricrease those chances by helping to develop creative, provocative policies within 
their schools, their communities, and their states that will increase the chances 
of success. While they are at it, they might even get. the Congress to consider 
broad-based computer literacy legislation to replace the riarrow/'Apple Bill" that 
the U_.S_. Senate^ correctly ^ _ has rej ected as serving a "special iriterest." The 
possibility that all this will happeri may tibt seem very great at the momenta For 
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instance^ at _ present we know of only one school system (Hbustbh, Texas) that is 
actually implementing a policy of free at-hbme access to computers accdmpariied by 
free parent training in the at-hdme use df cdiiiputers. We urge dther school dis- 
tricts td fdlldw Hdustdri's example. 



A POLICY SUGGESTION 

We also suggest that district school boards consider adopting an extension of the 
policy suggestion made in last month's MICRO gram (February 1983-Vol. 1, S3,). Our 
suggestion was that all parents who attend school-sponsored computer literacy_wgrk^ 
shops should be eligible to purchase a home computer through their school's 20-30% 
educational discbunt and_extended _warrahtee and service agreement that schddls are 
in a pbsitibh td demand frdm manufacturers. Under such a pdlicy: parents benefit, 
(thiey giet a discdunt and mdre service) the school benefits (by having home-school 
computer compatibility), and the school's computer vendor benefits (by potentially 
being able to sell many more computers to homes than he'd probably ever sell to the 
local school). 

Under such a policy ^ everybody seems tb win. Everybbdy, that is, except thdse 
families that_ can't affbrd tb purchase a cdmputer a even a 20-30% discount. It 
seems tb us that a variatibri dri the Houston plan df liree at-home computer access 
can be used td help these economically disadvantaged families. The variation would 
go like this: for every nth computer the school's vendor sells to the parents who 
can afford to buy one, the vendor (or, more likely, the manufacturer) donates a 
computer to the school. these donated computers are then made available td dis- 
advantaged families on a_ free-circulatibh basis in cbri junction with cdmputer- 

literacy training. We think such a pdlicy is wdrth trying. We could begin by 

aiming it at the 11 million families the Census Bureau says are below the poverty 
level. If you think your school board ought to consider this approach to the 
computers and equity issue, you might want to direct the board's attention to the 
current issue of the American School Board Journal , (March 1983) where we have 
spelled out these and other related policy suggestions in greater detail. 

The Copying Problem 



ethics" in MICRO-COMPUTING : TO COPY dr NO T TO COPY 

Computing ^ducatdrs are dfteri forced to face the ethical issues of whether or not 
td cdpy cdmmercially marketed software for our undeniably legitimate educational 
use. Understanding the real issue here is of primary importance: by deciding td 
copy are educators teaching students^ by example^ _ that_ copying data frdm cdpy- 
righted discs or tapes. (other than the usually allowable making of a back-up copy) 
is permissible? Disallowing the issue df whether the software and courseware 
industry understands the needs of the educational cotmnunity (and the educational 
cdimnuriity's respdnsibility to the companies it does business with) administrators 
arid teachers should take a very careful look at how their attitude regarding sdft- 
ware piracy may influence their student's behavior. 

The response, "Everyone's doing it!" is not acceptable; ethically or legally^ The 
Supreme Court has just decided, the video-tape copying cdritroversy and a major univ< 
sity is currently _being_ sued for copying print, material. Micros may well be next, 
unless educators fulfill their rdle as teachers —by example — of an ethical 
framework for dealing with this impdrtant ethical issue; They can d^_tjiis for 

j^^8 Copynght 1 983 by E^^IE Institute 
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their students by (i) ■ challenging a system that says software piracy, although 
undetectable and easy^ is permissible and (2) airing this issue openly in meetings 
with students^ colleagues ^ school boards, and parents. 

Of course, for every protective device written into apiece of software, a_ way around 
will bie fburid. In fact, often the protection device itself is seen as a challenge 
by bright students; like solving a giant jigsaw puzzle or a mdniimentally complex 
equation. Educators fflust be careful not to subtly reinforce these attitudes in their 
students, and to air the ethical issues involved. 

Of course i there are those who will respond to the above with; "Ethics should be 
taught in the home." True^ but not_ solely ih_ the home. If we, as educators, choose 
to avoid the software piracy issue by using the "at home" escape hatch^ are we 
justified in calling ourselves educators? Or even law-abiding citizens? 

We urge you to discuss this issue in your school district; As an aid to making your 
discussions as informed as possible, we want to call your attention to some things 
that are going oh in the marketplace in response to the copying problem. 

1. backup copies must how be provided to consumers by law in some states, 
either at low cost or, better yet, as part of the original purchase 
price. This obviates the need to copy, using "backup" as a rationalization; 

Multiple machine license - a license to copy at a discounted rate can be 
issued to an individual school principal for use in an individual building.^ 

Local network license - in schools where micros are tied to a central 
CPU arid brily brie piece bf sbftware may service mariy stiiderits, the 
software may cost two or three times the single sale price, negotiable 
with the manufacturer; 

It is rumored that Radio Shack and Gregg/McGraw Hill are granting multiple sale dis- 
counts of 50% on ten or more pieces bf educational courseware. Distributors and 
retailors are rebelling at selling to school districts where copying is condoned 
or actually ericbiiraged by teachers arid/br admiriistratbrs . Iri sbtne districts (in 
parts of Flbrida iri particular ) supeririteridents arid priricipals have taken a firm 
stand, in writing, against copying — assessing penalties for those caught in the 
act. We are told that distributors flock to these areas, knowing their products 
will be protected^ and often offer generous discounts to those schools. 

The copyright laws are a fact. Rather than igribririg this fact arid breakirig the 
law, schbol cbrisumers must cooperatively reirifbrce those companies that ^i^s trying 
to come up with reasonable and affordable alternatives to the practice — and the 
teaching — of illegal behavior. 
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Citizens? 

FROM VIDEO ARCADES TQ 

KEYBOARD CAMPS, GIRLS FIND 

THE WORLD OF COMPUTERS 

A MOSTLY MALE DOMAIN. 
■ & 
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Within a few years, according: to 
''^me indus^y^ estimates,_ computers 
will Jbe the primary tools in 25 percent 
of all jobs. Ihcreasihgly, computer h*t- 
eracy is becoming an essential skill in 
the marketplace. One computer ad, for 
exanyDle, sho]^^^ a young job applicant 
sinking lower and lower in Jiis chair as 
he is forced to admit that he does not 
know how to program. 

Children who are exposed to com- 
putera eariy on are^m^ lil^llyJo_4f" 
vebp ^'computer efficacy," ieam pro* 
cedural thinking and programming^ 
and develop the sense of mastery that 
will encourage them to tackle more 
complex computer tasks. 

The culture of computing is over- 
whelmingly male. With few excep- 
tions, men design the video games, 
write the software, selLthe machines, 
and teach the cburses. Most games, ac« 
cording to Dan Gutman, editor of Vid- 



eo G&mes Plsyer, are- "designed by 
boys for other bbys.'MJntil recently, 
boys outnumbered gu'ls in program- 
ming courses and in computer 
camps by as much as eijght to one. (In 
recent years, however, according to of- 
ficials at several computer camps, the 
enrollment ratio has dropped to about 
three to one.) If this bias leads to an 
®9^^i^A^enLt i^^j^m cbm^ and con- 
fidence, the girls of today will un- 
doubtedly become second-class 



citizens^ <_ 

At f ii^t, computing Is a s^nge and 
gotentmlly humilia^ and 
girls need to be-encouraged to take the 
initial plunge. The stylized nature of 
computing, and its axbltraiy conven- 
tions, can be threatening. But those 
^PM J^^_l^rJl who do acquire some 
proficiency usually advance rapidly. 
They learn discrimihatihg attitudes to- 
ward games, machines, software^and 
programming styles. They learn to 
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IKE THE POOLR OOM 
OF YESTERDAY, 
TODAY'S VIDEO ARCADE . 

HAS BECOME A MA£E / 
PRESERVE, WHERE BOYS 
GATHER TO TEST / 
THEIR SKIHj . j 

i 
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work their way through the complex- 
ities of computing syntax, die vices, and 
&_ograins^ And they ]eani the lan- 
guage and values of "hackers" — ^ose 
who spend most of their free time 

"fooling^ around" t^^^ tqpj^ntets. 

_ Most children_receive their initiation 
ill to the world of computers by playing 
video games in the arcades; at home; 
or at their local computing center. One 
study^ of children who had jioine com- 
puters found that 67 percent of those 
over 12, and 88 percent under 12, 
used them to play games, along with 
other activities. 

__ J?ie _yi4^ J^^4ej3>_den of teenage 
male culture; a place where teenage 
• boys gather with their buddies. Occa- 
sionally^thiey bring their^ girlfriends, 
whose main.roJe is to ^mire the per- 
foFJiiance of their boyfriends, not to 
play tiienraelves. in an informal sur- 
vey we made on several busy Satur- 
dayis m a suburban Pittsburgh shop- 
ping mall, we found the video arcade 
{K)pulated oy erwhelmingly^by boys^ Of 
the roughly 175 people we counted; 
only 30 were girls. We saw several 
groups of girls playing^ the games; all 
5ie other gnrls- werei witk boys. Not 
once did we see a girl playing a]bhe. 

The software sold for Home comput- 
ers offer^ an array of land battles, 
space wars, and other^iros of^ de- 
struction, as well aa typically male 
sports. This bias is reflected^ph the col- 
orful covers of the game packages. On 
the rack in one store, for example, we 
f P_u n d _ s u c h g a me s a s 0 ly in pic 
Decathaion (four male a^l^tes on 
the coverj, Cannbnball Blitz (five men 
in battle), and Swashbuckler (seven 
pirates). !n all, there were 28 me'n and 



only four women depicted on the game . 
packages that, we saw on this rack. 
This bias is unlikely to attract girls to 
such games. 

_ _^A^e arcades, however^ things are 
beginning to change. For example, 
Pac-Man, ahd__a dolled-up version 
called Ms. Pac-Man, seem to appeal es- 
piecially to girls. This year, each of 
t^ese arcade games j)rbduced record 
sales of nearly 100,000 machines. In- 
dustry executives^ trying to take ad- 
Y_ah ta^e of the still lar^e ly untapped 
market of female players^ are turning 
but ah increasing number bf nbn- 
macho video^ games designed with 
enough, whimsy ta_ appeal to_ girls. 
(See "Crosstalk" : Play, page 10. )_ 

Computer stores are also an alien 
ehvirohment for mbst girls and wbmen 
by virtue of the^ very products they 
stock. Most women are not familiar 
with electrbhics e<iiuipmerit, wes, a^ 
related accessories; This comes as no 
surprise, since the first custbmers for 
^ese stores wj^^ "Mostly male elec- 
tronics hobbyists of the sort who used 
to build their own stereos. Compu^^^ 
stores are, in fact, electronics stores. 
The operators and sales people are 
mainlj male, usually young, and of- 
ten fervent advocates — to male 

customers — of computing as a way of 
life. 

_ ^^eri the .educational software de- 
signed for children bespeaks a young, 
male culture. As Mark Lepper, a Stan- 
ford psychologist, points out, "One 
sees . . , a variety of presumably edu- 
cational _games that iriyol ve the same 
themes of war and violence tiiat are so 
prevalent in videcnarcade games, and 
another large class of programs that 
involve largely male sports— baseball, 
bpketballj^ and football. In_ the game 
of Spelling Baseball, for instance, the 
child's reward fbr superibr perfbr- 
mance is the opportunity to see one's 
own baseball team outscore the com- 
puter's team. When brie watches chil- 
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dren exposed to these games^ it is hard 
to avoid the cdnclusidh that these 
choices are not optimal for interesting 
girls in.the world of 5omputere." 

Another obstacle for girls eriterihg 
the world of computing is the visual 
format of the video games. Zooming 
thrq^Ug^h^ space, dodging asteroids^ and 
shooting down alien_battle cruisers are 
all spatial tasks. They require quick 
judgments of spatial relationships and 
intricate hand-eye coordination, and 
"maneuvers based on those iudgmen ts. 
Accumulating evidence suggests that 
boys, dh average, have an advantage 
over girls^in just such spatial abilities. 
In_a thorough review of the field in 
1974, Eleanor Maccdby^ and _ Carol 
Jackiin, in The Psychology ofSex Dif- 
ferencts, confirmed the fact that bdys 
excel in visual arid spatial skills, par- 
ticularly in tasks that require depth 
perceptidn and sdlvirig mazes— both 
essential skills for many video games. 
(Df coulee, these differences may also 
^6_j)artially due to social factors, like 
different styles of child-rearing for 
boys and girls). 

One would expect from these re- 
search findings that boys would easily 
dutscdre _girls _dn most video game 
and that girls' supposedly inferior spa- 
tial abilities may be discouraging them 
from cdmpetirig in the arcades. But in 
fact, girls can score just as high as 
^Pys _dn video games— if given a 
chance to master them. CarlSerger, 
professor of education at the Universi- 
^ of Michigan, gave 100 boys arid 
girls a chance to practice on a non- 
war like—and therefore sexually 
unbiased — video "dart" game in which 
the players estimate the pdsiboh of a 
rising ballddri, arid theri tty to pop it. 
At first, the girls in this, study did 
wdrse than the bdys. But after practic- 
ing for 10 complete games each, the 
girls began performing as well as the 
bdys^ 

Final iy,^ the computing culture ap- 
peals to the rebellidusness df teenage 
boys. Indeeii, the professional comput- 
ing community preserves many 
cdun terestablishmen t .attitudes. Sdme 
hackers engage in sach borderline ac- 
tivities as pirating software, uhldckihg 
telephdrie lines, or gaining illicit access 
tx) computer systems. The cornputer 
culture has bred a ri^w kind of riiale 
punk, who prides himself on his tal- 
ents at breaking codes, illegally copy- 
mg computer games, and overloading 
time-sharing systems. Some even send 



electronic chain letters that can over- 
whelm networks. Childreri gerierally 
are not taught any computer eti- 
quette; dn tiie contrary, they are ex- 
posed to mostly male role models who 
teach them to break rules. As their 
skills increase, childreri dri a systeni 
shared with adults can be truly de- 
structive. At the computer sum^^^^ 
school at Carnegie-Mellon University, 
for example, boys purposely ran pro- 
grams using sd much memdry that 
the entire, system's capacity was 
swamped. The network fdr the entire 
university "crashed" to a halt; 

All of these observations suggest 
that the male bias in the culture df 
computing may explain the difference 
in girls' arid boys' attractidri to cdm- 



puting. It is a world of electronic pool- 
rddms arid sports fi^elds, df circuits and 
machines, of street-corner soiiiety 
transplanted to a terrriirial rddrh. Hard- 
ly the kind of world girls find enticing. 

We believe, however, that there is 
nothing iritrinsic to cdmputirig that 
should discourage girls. The social as- 
pects df cdmputer use aj)pe£u^ the 
main stumbling blocks: In fac^ the 
very first computer programmers 
were wdmeri, hired by the Navy dur- 
ing World War II to calculate shell tra- 
jectories dn mechari_ical_ calculators. 
When ENIAC, the first operational 
computer, was I -ilt, women were as- 
sijTied to prdgivr.i it They became 
known, as. the "ENIAC g^ls." Unfor- 
tunately, it was because prdgrarrirriihg 
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BE DISCOURAGED 
B Y COMPUTING. 
PROGRAMMING IS MORE 
LIKE FOLLOWING 
A RECIPE THAN 
. FIXING A BIKE. 



was init[ally^ viewed _an_QC^^yMtibh 
of iow importance that it was assig^ied 
to women. 

There are signs, however, that girls 
are finding their way into the ^yorld of 
computing^ Respite its male bias. A 
large proportion of the cttrrent enroll- 
ment in college computer classes 
is female: For example, at Mount 
Hblyoke, a women's college, 50 per- 
cent of this yisar's graduates have 
used computers in their courses— up 
from 15 percent seven years ago. Ac- 
cording to John Durso, professor of 
computer studies, the number. of 
terrni^A^s _ to ^'Mbunt Hbl- 

yoke students has increased from one 
to 40 over the same period. **The basic 
course in computing, taught twicig a 

year, has qi -^drupled in enrollment 
from 30 students seven years ago to 
120 today," says Durso. 
__§9nie Pejyile claim that [itU^^ be 
done to_ increase girls' interest; be- 
cause of sex differences in early so- 
cialization: Recent surveys have 
shown lar^e differences between boys 
and girls in .acquiring sex-linked skills. 
Young boys, for exampie; are more 
likely than girls to be able to repair a 
radio or bicycle; girls are more likely 



to be able to cook a riieal or repair 
clothes. 

.computers are not machines in 
the traditional sense: The essence of 
computer literacy is really procedural 
thinking. There is no evidence that 
girls are deficient in this respect; or 
that their early training and interests 
are inconsistent with it. Indeed, com- 
puter programming is more like fol- 
lowing a recipe or patteni than 
a bike. If some of the initial alienating 
elements, were removed, girls would 
be as likely as boys to take the steps 
toward computer, efficacy. 
.T?^'']*^^ degree are sex differences 
in game choice cuitural? One clae may 
be the large number of women playing 
video poker, a jew a^rid rel^atively rare 
addition to gambling casinos. Anyone 
who goes to a casirib will see strong 
sex differences in the choice of games: 
Men gravitate to craps and 
pbker-^brifrontatiqnal^ aggressive, 
put-yourself-on-the-iine games. Wom- 
en play less cbmpetitive games^ like 
slot machines; which, unfortunately; 
offer worse odds. 

appeal bf video Joker for wom- 
en, however^ suggests that poker is 
hot inherently distasteful to women, 
but rather that ordinary poker, played 
face-to-face, is somehow less attrac- 
^y_6-_We guess that pbfcer and craps 
are both discouraged_and discourag- 
ing for most women. They are mascu- 
line activities; and plajnng them usual- 
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Why WE'RE Missing a Great Opportunity 



Th^ microcomputer 
could help hnrrow the 
gap between our society's 
['huves^' und ''have-nots.^ 
Instead, it may leave 
that gap wider than 
ever before. 




''Them that^t is thmt that get" - 

^Ray Charles 

hen Ray Charles 
, _yne,.he probably wasn't thinking of 
schools and computers. 

\ We believe that unless govemment or edu- 
cational forces iriterverie sbbh, we are in dan- 
ger of qieating a new class gf disadvantaged: 
the computer jliiterate. We're afraid that 
beausev^e "schbojs that ^ot''^i. e.^schopls 
in nation's wealthier districts — are largely 
the ones acquiring computers nowadays, their 
^^'^^^^.wiUJajiSp]^^ tbe pnes getting the 
pcposure to technology theyTl need to thrive 
in a technologiial society. We're afraid that 
Py^^i'.chil^^enj whq_f^^^^ economic or social 
reasons are disadvantaged today, will fece un- 
challengeable huiridicaps tbmorrDw— because 



^ no^f^yejiad to^^^ 

_ And we're disappointed that within the vast 
(and grDwing) volume of literature dealing 
^Ai^ y^'s «iucational impact of microcomputer 
technology, so littie attention seems to have 
been given to these irriplicatibhs for social 

equity^ 

it has only been four or five years since the 
niidt)cdmputer first beganjippeamg in class- 
rooms around the country. And already a 
combination of deeply-seeded ecdriortlic arid 
so<nal forces a^ shape to trends in 

microcomputer distribution and use: Consider 
the following fectdrs; 

__ JL Computer Accessibility^ Although 
there are over 160,000 microcomputers al- 
^^'^yj" this represent fev^^^ 

one micro for eyer^' 400 students nationwide. 
While some schools are able to afford cdm- 
P'^ter lafcra tones w of 
computers, other schools have no computers 
at all: And even though hardware costs cdri- 
^"^e -to JlecIine,_capjt£0 expenditures of the 
magnitude required to provide enough com- 
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It HAS BECOME^ 
APPARENT THAT VERY 
LITTLE QUALITY SOFT 

W^E TARGETED 
TOWARDS THE DISAD- 
VANTAGED IS BEING 
PRODUCED. 
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putere for meanin^p instnj 
tions look to become even more difficult for 
many schools in the fiiture. That's because of 
^^f^ases in the federal and other discretion- 
ary ftinds upon which many districts have 
historically relied to miip^^^^ 
P^^TfiniS' Federal funding cutbacks under 
Chapter 2 of the Education Consolidated arid 
Impiwemerit Act (ECIA) 1^ reduced 
ftinding to the major cities from SllO.miiiion 
in 1982 to S38 million in 1983; policy chariges 
in the Act wdl mean schools, which already 
have adequate access to computers and which 
already have ftinds to purchase hardware will 
receive a greater percentage of what littie 
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Chapter 2 mdntey there is. 

The differencejn _'*cpmiDuting_opppni^ 
for students in school districts with large cpn- 
cishtratibns of the poor and for thbsie in tnote 
affluent communities has already, reached criti- 
cal proportions: According to a survey ander- 
taken by Market Da ta Re trie val, Inc. in Octo- 
ber 1982 (and reported in the January EL), 
44 jjercerit of schools in the wealthiest dis- 
tricts have micros, conu^ared wdi on!y__l^^ 
percent of schools in impoverished districts: 
_ 2. i^fotivation to A^^ Midde arid upper 
class parents have been most vocal in demand- 
ing that their schools adopt rnicrocomputers: 
Since yiesej)arents ar^ niore likely^ to have 
computers in their home or use them in their 
work, they sense the importance of com- 
puter competence for the future job success 
of their children: This parental awareness is 
I^As e^^tient ^ong lcm sbdoecbribmic cl^^^^ 
parents who may not have been fuily exposed 
to computers, and who may not fully appreci- 
ate the impact they will Jiaye. ^ 

The result of these differences in parental 
back^urid, bf cburse, is that rribre affluent^ 
suburban schools will be first to integrate the 
computer into the curriculum: \Vithout this 
parenM Mereiyan^jr^ssu^ large inner 
dty school systems may not react as quickly — 
if at all 

3. Preparation of the Ihdiyiduai to 
Learn. There are two parts to this problem. 
One has tb db with differences in the back- 
grounds of students from high- and Idy-iiK 
femilies and communities: Members of the 
latter ^up _may sunpJy riot ^Y'^ Jlad the 
exposure to math, science, or technical edu- 
catibri needed tb appreciate the value of com- 
puter literacy as ajpb sidll. 

-Creatively-designed software aimed spe- 
cifically at this type bf studen^ might help 
ease that problem, but it has_ becpm_e_ appar^ 
ent that very little quality software targeted 
towajnis the is being produced. 

Tliat's only logical: in order to stay in busin^ss^ 
sbftware :)roducers must market software that 
will seU.__Unfgrt_una tely, withiout financial he Ip 
from somewhere, that counts out much in the 
way bf iarbgramrriirig for the disadvantaged: 

4. Attitudes of Teachers, In many 
schools* iromputing is a hot item, the latest 
tljing. Often, computer literacy and compe- 
tence is viewed as something: reserved only 
for the academically gifted, or to be used only 
"'5 a supplemerit^ Other educaw^ who work 
with disadvantaged students may feel pres- 
sure :b concentrate bri basic reading and juath 
sidlls, instead of teaching^qmputer jite^^ 
skills. Elther-way; the opportunity of the under- 
privile^d child tbjtudy cbriiputirig is underoiL 

There is a terrible irony in all of this, and 
that is that the micrbcdmputer represents 
such wonderMpossibilities as aJoo7 for social 
equity. By itself, the computer is nothing 
rribre thari ari iristmriierit— a tbtalJy ribri- 
judgmental, non-culturally-biased tool. Its lan- 
guage is symbolic, and need not be grounded 



in any one spoken language nor any specific 
cultural e:xperiences; Seymour Papert s re- 
search with LOGO, for e>ampjej .^Jeniori^ 
strated that young children can easily master 
a computer language long before thiey master 
forrnai E.ngHsh— and can use die .syrnboHsm 
of LOGO to express themselves in ways they 
cbuld riot through formal spoken Janguage . 

It should be possible, then, for educators 
to use computer languages as a means of 
transcending specific forma! language or 
experience barriers. L&e music, computer 
languages have the pbteritial tb becbriie uriiver- 
saUy underetpod— and manipulated 

There is more; the value of a. computer 
cari reach way beyorid the keyboard's borders. 
Studies have shown that children who are 
given the opportunity to program computers 
often develop a sensa pXperepnaJ fulfillnient 
they don't acquire through traditional learning 
riiethbds. That's because they are, fbr the 
first time, bebg put m cpntrol of their own 
education: This positive self-image xan lead 
to ^eater enthu^^ in other; 

non-computer-related areas as well. 



There is much to be done. Happilvv educa- 
tors in some cities have already begun work 
on some of the issues weVe riieriboned above. 
The school systems in Bostoa Detroit, Hous- 
ton, Ciridrinati, and Salt Lake City have formed 
aspecial cpnsqruum to fitjjiatibri 
and suggest alternatives. The District of 
Cbluriibia has riladis a significant investment 
in computer literacy programs, \yith ptetjDroi- 
ects in 50 Title I low income elementary 
schixjls.^e^federsJ gbv^^ even shows 
signs of getting rato the act; several bills aimed 
at assuring equal access in schools to the new 
technology haye already been introduced by 
thc-new Congress. . 

These are all jbbd signs, but they are not 
enough; our educational system and_ our 
society have too much at stake: Oar tech- 
nological ftj^tiuieden^ we riiake full 
use of our human resources— that we create 
a wbrk fbrce skilled enough to handle the 
fughly teclinical jpbs_ of _the 'Eighties and 
'Nineties: But in so doing, we can perform 
another gtvsat right: we can help narrow the 
gap in . our society between the_ "gpts"_(as 
Ray Charles might put it) and . the "ain't 
gP^ts/lTechnpldgy has given us the key;^ 
we have to do is use it. 81 . 



There IS A TERRIBLE 

IRONY IN ALL OF THIS, 
AND THAT IS THAT THE 
MICROCOMPUTER REP- 
RESENTS SUCH 
WONDERFUL POSSIBIL- 
ITIES AS A TOOL FOR 
SOCIAL EQUITY. 
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To illuminate the blackness 
of his invisibility ^" the 
protagonist in Ralph 
Ellison's The invisihiB 
Man ripped off whitey's 
Monopdlated Light and Power Co. By 
tapping the pxjwer jine he used bootleg 
electricity to run the phonograph and 
1,369 bulbs in his basement hide- 
away—a kind of electric cavern — on 
the edge of Harlem. 

EUison created this powerful image _ 
in 1947. No longer invisible, blacks and 
ether minorities in America have be- 
gun to join the mainstream. In 1982, 
Ellison's In \Tsible Man has moved but 
of his electnc vem. But can he af- 
ford to move into an "electronic cot- 
tage" wired with the ii;arvels of the 
new technology? 

"P^^^^^ly says AJvih TbfTler in 

an article in the Summer 1982 issue of 
Perspectives. "As home computers pro^ 
lii^rate,... white middle class children 
will start out, once more, with an edge 
that the less aiHueht lack.'' 

That computers are revolutionizing 
America, there is no doubt. Miniatur- 
ization has made possible the home 
computer, even the $100 computer; 
Americans have bought over a millibh 
computers. Nearly every American 
home has a TV, and "someday soon," 
one Dallas computer salesman said, 
"every home will have a computer. It 
will be as standard as a toilet." 

"To take a simple analogy," says 

James_P,_Jobnsoiif st freelance writer, 
lives in Westfieid, N.J, 



G€or|[ia Cojigressmah Newt CJingrich, 
"if the automobile industry had 
changed as much as the computer in- 
dustry, you could buy a Cadillac fbr 
$2.95, it would get three million miles 
to the_gallbh, ajidj^bu (^du put seven ^ 
ofihem in your briefcase." 

Whether we like it or hot, we are be- 
ing catapulted kicking and screaming 
into a computerized world. There's a 

the stereo system, and under the dash- 
boards of many automobiles. New lines 
of wstcheJ and hand calculators con- 
tain tiny computers. 

While there is ^me dispute as to ex- 
actly how computer lit racy will pay 
off for today's studenua when they en- 
ter the job market, the U.S. Labor and 
Commerce Departments and IBM pre- 
dict that by the end bf the decade, 50 
to 75 percent of jobs will he computer- 
related. In oiffices, wi.*5re most new jobs 
will be loceted, word Jrocei^ors, com- 
puterized filing systems and desk top 
computers are already bringing dra- 
matic change in work patterns and 
productivity. In factories, hMpitals and 
other labdr-intensive sectors bf the 
economy, robots are expected to take 
pyer many more bf the risky or repeti- 
tive chores now performed by humans: 

Some fear the impact of robotizatibn 
Oh the labor jharket and wbrking con- 
ditions. A jsurvey in Japan, which is 
i^e^^ A^e U S- i?L^h6 use of robots, 
found that 97 percent of in-house 
uhibhs and 79 percent of management 
think robotization will lead to in- 
creased unemployment. Not surpris- 



ingly, such studies have received care^ 
fui attention by union leadership here: 
Clearly, the job applicants mcwt quaii-_ 
fied to perform the pro '^^i_^^^^J_ of 
high-technology jobs that are appear- 
ing oh the horizon are likely to be the 
ones with tha highest degree of com- 
puter literacy. The unskilled jobs histo- 
rically filled J new imraigra^^ ^_d 
those at the bottom of the econoniic 
and education ladder, especially those 
on factory assembly lines, are ftst 
dwindling and will u!l but disappear. 
To compete fbr tomorrow's jobs, kids 
must become familiar with computers 
today. 

To be sure, kids can't acquire quar- 
ters fast enough for Donkey Kong, As- 
teroids, br Pac Msm^ Now instead bf 
havingia "Big Mac attack," students _ 
have "Donkey Kong attacks" and duck 
into the nearest arcade. Computer 
games, the amusement industry spinofT 
Pf J^^® J^/91^^^^^J^ revblutibn, teach 
the players just enough to keep the 
quarters dropping. Computer literacy, 
however, won't be aqulred in video 
game arcades. It will be developed at 
hbme and in schools. 

CBS and AT&T have launched a 
joint effort called "Venture One" that 
will link up computers in homes in 
Ridge wood, New Jersey, an afPuent 
suburb, with a data bank so that own- 
ers, can do their shopping; banking, 
and other chorM by computer. Mer- 
chants will advertise over the network: 
A_ similar program in a wealthy suburb 
bf Columbus, Ohib, has l^h in place 
fbr several years: The "electronic cot- 
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tage'.' has arriyed. 

Why did AT&T and CB^S pick R^^^ 
wood? "Ridgewood," responded James 
Bauer,, director of business develop^ 
meht for CBS; "would seem to be per- 
fect. The residents there are upscale, 
have a high median income j^^^ 
they're computer i iterate. The kids 
take computer education in 
kindergarten. ' 



Computer literacy won't be 
acquired in video games 
arcades. It will Be devel- 
oped at home and in 
schools. 

Does CBS's choice of a rich suburb 
mean that the computer revolution 
win ^'Tass minority children? Not nec- 
essarily. Federal assistance to school 
districts with disadvantaged students 
Under Title 1 of the Elementary and 
Secondary Education Act or through 
the block trant funding begun in 1981 
means that inner ci^ kids mayjind 
computers in their classrooms. Those 
in charge of public education in New 
York City, for example, are proud of 
their recent sjtrides m JL°°^P^^^ t _ 
assisted education. Irving Kaufman, di- 
rector of mathematics for the New 

York City Public Schools; ticked off the 
list of heavily minority city districts 
where computers are now piElrt of the 
carricaiam: "We want our kids," he 
said emphatically, "to know as much 
about computers as the wealthiest kids 
in the country. In the near future ev- 
ery school in the city could have one 
computer." 

Dr. Cari Soloman, Title I evaluator 
for funded programs in District 16; 
which encompasses the elementaiT 
and junior high schools in Brooklyn's 
Bedford Stuyvesant section, pointed 
proudly to hi'- district's courses in com- 
puter literacy and its computer- 
assisted instruction. "Our entire dis- 
trict," he said with mcK^k dismay^ "has 
been ihUhdated with computer sales- 
men." But, he noted, "we're not get- 
ting the moriey we need. Arid those 
districts with money are going to be 
ahead of us," 

The problems for low income, high 
minority enrollment school districts go 



beyond the affdrdability of dass^^ 
computers, indeed; .ali school districts 
are facing a host of computer literacy 
issues that defy easy solation. Con- 
gress' Office of Technology Assessment 
(OTA) reported last September that 
the U.S: is faced with a shortage of 
public school science and math teach- 
ers^Jlhc^e most likely to lead the way 
in computer-based educationt because 
they can nearly double their salaries 
working in the private sector; OTA _ 
also complained about the quality of 
today's tbmpute^r 

("software'*), the shortage of qualified 
people to prepare the l^sbhs, and the^ 
lack of understanding of the long-term _ 
educational and psychological effects of 
substituj;ing t^hndl^^ traditional 
teaching methods. Further, there is a 
grcwihg worry that cbmputors could 
touch off our next generation g^p. A 
recent Atari advertisement unwittingly 
contributes this P<>ssibility: '\^re the 
kids getting a jump on the gro^vn-ups? 
We may in a few' years see.. .a genera- 
tioh offtien and women shut off from a 
fundamental part of their children's 
lives," 

Stilly while schools must add a com- 
plex of issues concerning cj)m 
learning to such long-standing* prob- 
lems as the need to improve basic 
skills^ reduca the blight of drugs, vio- 
lence and truancyjn the schools and 
cope with vexing nuctuations in the 
school-aged population, the aftordabil- 
ity of classroom computers today con- 
stitutei3 a major probletn. School bud- 
gets are being squeezed by local prpi> 
erty tax-vcvolts, as well as by signifi- 
cant state and Feder.tl budget cuts for 
education. And, as usual, schpbls with 
the largMt niimber of m^inonty stu- 
dents are faring the v/orst. Dr. Beyeriy 
Cole cf the educational division of^the 
NAACP echoed 55oloman's comment 
about money. "Inner city schools in • 
general," she said, "just areri'^t develop- 
ing computer educacion as fast as 
wealthier districts." 

Compare; fbr example^ Newark, New 
Jereey, with suburban Westfield, some 
fifteen miles distant: In Newark, 
where riots erupted in 1967, inner city 
students have been working vath co^m- 
puters for over 15 years. Many elemen- 
tary school students use comput3rs to 
drill in English and math. The large 



high school in the system has 16 com- 
putere. Eager beavers can take special 
cbmpiiter programs at the New Jersey 
Institute of Technology. 

But even this cbrriputer cqmmitmeht 
does not begin to match that of West- 
field, where a high school similar in 
size to the largest in Newark ha^^^ 
as many terminals, batteries of courses 
in computer science and data prbc^ss^ 
irig, word processors in the business ed- 
ucation department — and a computer 
to assist studehte in selecting a co^ 
In 1982-^3, Westfield will teach com- 
puter literacy to all sixth grade 
students. 



In afflueht Ridgewood, 
N.Jy the kids take cbrh- 

EiJter education in 
indergarte n> 

Wealfield is riot ari isolated example: 
Affluent Montgome^^ County^ Main- 
land outside of Washihgtbh, D.C. has—-: 
set a fbor-year gosl that will reqoire^^ 
every high school student to have ac^^ 
cess to 120 mijiut^ qf^ computer tiffie 
per week, every junior high student for 
90 minutes ihd every elemerita^ st^ 
dent fbr 50 minutes: But the state of 
Minnesota may be on a fast-break to 
the future. It haa insuida^ted computer 
training for teachers and has equipped * 
nearly all of its schools T^th classroom 
cdmputere. 

In many distiicts^ concerned parents 
form the vanguard leading the to 
comp'^terize neighborhood jschools. A 

report by the Association for Educa- 

tid rial Cdriimuriicat ions arid Technology 
says that PTAs are bu^ng clc»e to 20 
{^rceht of computers for^hbdls: Yet, 
the b&t hope^for preventing a class- 
room computer.gap from becbmihg a 
serious riatioriaLproblem may lie with 
Capitol Hill. Congress is now consider- 
ing legislation to Jpreatly expfimd 
breaks for computer manufacturers 
who donate equipm^^nt to elementary 
and secdridary ischdo^s. 

Steven Jobs, 27j0^ear-old chairman of 
Apple Computer Q)riipariy and brain- 
child of what has been jdubbed the 
*/Apple Bill," testified ii\ congressioE 
hearirigs that it was essential to the 
national welfare that students begin 
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acquiring computer training long be- 
f^^e they get to coll^^^ and that a tax 
credit would make the equipment 
available to schools that otherwise 
could not afford it. ' ' Leayi ng this to 
the colleges in today's environment," 
he said, "is equivaleht to leaving the 
teaching of English grammar and 
arithmetic to colleges." With the right 

^^)^^?^*A9^^_P}^^ ^ com- 

puter to each of 80,066 public schools 
in the country. In this scheme, the 
profits would be reaped when scl^odls 
purchase programs and. other equip* 
ment compatible with their computer, 
and when students persuade their par- 
ents to buy Apple personal computers 

for use at hdnie^ 

_ Among the critics of the "Apple 
Bill" are micrbcbmputer mahufactur- 
BTs who point out that the contem- 
plated tax writeH3ff for donated equip- 
5^^?^^_^"^Pi5li^^ly PA^ly offset monu- 
mental logistical costa and headaches 
inyo^l^Bd in assuring that uhi^ get 
from warehouses into the hands of 
teachei^ and students prepared to use 
rather than abuse their. Nevertheless, 
the bili.was approved by the House _ 
321 to 61 and cleared by the S^^^ 
nance Committee in the S7th Congress. 

Even if the Apple bill passes in the 
98th Congr^, poor school districts 
would still find it difficult to provide 
adequate computer-assisted instruction. 
According to Ross Corson writing in 
TTie Prc^SX&ssive, ''The reality is likely 
Id be a society of computer literates 
and illiterates — the haves and. have 
hots of the hew age." A survey by 
• Market Data Retrieval Inc:, seems to 
buttress that worry. It found_that 86 
percent of the cbuiUry^s 2,C<)6 largest ^ 
and richest public high schools now. . 
have at least one microcbmputer, while 
60 percent of the 2,000 poorest schools 
have none. 

Understandably, civil rights activists 
have fpcussed on improving the educa- 
tion^ of minorities in basic skills rather 
than ruminate on . the impact of com- 
puters on civil rights. The NAACP, 
said Dr. Cole, had yet to examine the 
impact of "Third Wave" technology.. 

Lucius Walker, dean of Howard Uni- 
versity's School of Engineering, has 
thought about the civil rights aspects 
of the computer revolution and 
proudly explained Howard's pre-college 
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programs in technical subjects for mi- 
nority students.. BuU Walker found, 
the nibre technical the subject, the 
fewer minority students enrolled: 
"Blacks." Bebe Moore Campbeli 
v^dtsa recently in Black Enterprise 
magazine, "are seven times less likely 
to become scientists and twelve times 
less likely to become engineers than 
whites." 

"There is," says Walker, "a mystique 
associated with technical and abstract 
subjects. Some of us feel we can't do 
math and »[;iehce or succeed in quahti^ 
tative fields;" He ccflis the phenorae- 
hbn "math phobia." 

"Computers represent a mystique 
that frig_htens many blacks," agrees 

Towns, who runs Fortune Com- 
puter Group, the only black-owned 

computerized patient billing _and_ ac- 
counts receivable service in California. 



We could become a soci- 
ety of computer literates 
and lliiterates^ the haves 
arid have hots of the new 
age. 



To ^^!_v^akheM in math has been 
crippling minority children. The Na- 

Assessment of Educational 
Progress studies shov/ that at ages 9, 
13, and 17, whites outscore both, blacks 
and Hispani^ l?_^*y\owledg^^^ and skill 
application in mathematics by 13 to 20 
percentage points. 

"If blacks are not literate in technol- 



ogy," warns Massey. "they will hot be 
able to get into the mainstream and 
wai sinsply fall further behind than 
they are now." IDr. Cole agreed that 
"being cbnveraant with computers vsdll 
be the difference betw^n being em- 
ployed or uhemplbyed." "If," Dean 

^^A®^^^^^ jP cdmputerese, "blacks 
cannot interface with computers, they 
cannot function in a complex world." 

Tlie same applies to women. In her 
book. Overcoming' Afath Anxiety, 
Sheila Tobias shows that ffemale stu- 
^®P^ s^^y away from math and science 
courses at a much higher rate than 
males. At one private school, 60 per- 
^^^^ 9f„^h® ]^y3_^® extra courses in 
both math and science, bat only 25 
percent of the girls do so. Tobias attri- 
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butes this difference in. Interest almost 
entirely^td what she calls society's 
"ideology of sex differences,"— the par- 
ents, peers and teachers who forgive a 
girl when she does badly in math at 
schogl. 

hot only teach about com- 
puters, they use computers J;b teach. 
"The cpmputer," believes Professor 
^^lY /^^^^y^^^i ciirectbr of the Elec- 
tronic Learning Laboratory at Colum- 
bia University's Teachers College, "is 
as revolutionary as tlie printing press. 
Learning and teaching will never be 
the same.'' Students, Professor White 
finds, pay more attention to the. com- 
puter than the teacher, ask it more 
questions, work cooperatively to solve 
problerns on it, and make no more er- 
rors in learning to program a com- 
puter ^han adults do^ "Kids like the 
computer," says science fiction writer 
Isaac Asimov, "because it plays back. 
You can piay with it, but it is com- 
pletely uhder your control, it's a pal, a 
friend, but it ddesh^t^rieak the rules." 
There are 130,bck) computers installed 
in U.S. classrooms at the moment, and 
there may be as many as 650,000 in 
1985. 

The Kiucatiqnal Testing Service re^ 
cently studied computer-assisted educa- 
tion for elementary school students. In 
mathematics, computer-assisted in- 
structibn proved as effective as having 
a tutor. The more cbmputer time stu- 
dents received,^ the more basic math 
they learned. Formerly a nonbeUever 
in com pater-assisted education, Marjb- 
rie Radpsta, director of the study, now 
says, "ITiis is the way tb go, especially 
for Title ! students or others having 
prbblems." 

Yet. as Stanford University Profes- 
sor Michael Kirst wtseiy points out, 
"Imprbved technical education can 
only be built on a_sblid base for the 
overall school program. It is impossible 
^.PT^Y^.^^ 'M^racy' in technical sub- 
jects without 'literacy' in language and 
other skills." 

JWith many teachers using cbmput- 
ers only electronic flashcards for 
simple drill and practice, rnany educa- 
tion experts say the educational* poten- 
tial of school computers has been 
^^•^jy.^JPF^^*. says Allen A. Bbraikb 
writing in ^^tion^ GBographiu. Just 



ardUhd the cbrrier are learning mod- 
ules that can boost analytic skills in 
specific subjedt areas or make children 
tru iy computer literate—able jq riih 
and program computers and grasp 
their impact bh society. 

"I think we're going to see a v/orld 
of ihhbyatibn come out of young kids, 
high school kids, and pre-teens bf all 
kinds, who are just given access to 
technblbgy, with creative minds and no 
constraints," says Dr: Robert E. Kahn 
bf the Defense Department's Advanced 
Research Projects Agency. 

If blacks and women can- 
not interface with cbrnput- 
ers, they cannot function in 
a complex world. 



_ ^^ll^_^^i_a^ the flexibility in- 

herent in current computer technology, 
ehablihg users to develop their own 
learning modules or adapt commercial 
prbgrairs to meet special group or in- 
^iY^i^R^_h^^s, represents the great^t 
long-term benefit for minority, female 
and physically hamdicapped children. 
Enough studies have cibcurae^ the 
fact that such students are much 1^ 
l^t.ely thah white males to experience 
sustained contact with positive role 
models in schobl classrooms-— whether 
vicariously through textbc^ illustra- 
tions and prose or in the person of sci- 
ence and math teachers-^that could 
stir their aspirations for careers in sci- 
ence, engineering and other math- 
relafed high techhblogy fields. 
. According to Background Import on 
Silicon Va/Zaj' prepared for the U.S. 
Commission on Civil Rights last Sep- 
tember, **Iir present trends contiaue, 
women and mihbrities will be left 
hind in the.push to upgrade technical 
and scientific education. Except for an 
over-reprMentation_of Asjari American 
men, most engineering and science 
[cbllege] graduates are still white 
males." 

Students and skilled teachers, work- 
ing independently and in tandem, can 
create computer programs that contain 
P94^M^e_ examples bf families, neighbor- 
hoods, workplaces and professional fble , 
models w'.th which children, female or 
male and of varihg racial or ethnic 



backgrbunds, can identify ._ And this 
^.^.^.'^.^^thqut s^^ skil! 
and knowledge learning objectives — 
indeed, in a way that enhance those 
objectives: 

But the cbmputer is. alre_ady remak- 
ing^ classroom ihstructibh. Many educa- 
tors now beiieve that students with ac- 
cess to a micrbcbrhputer spend more 
time studying and sohnin^^ _Pr?^l^niS|^ 
and that those who write at their key- 
^!y^°^_^9'^P<^ inbre freely and revise 
their work more thoroughly. "It's a 
new way of thinking. 'The kids who 
^^A'^ S^^.i'^^P^^rina^^ computers by 
seventh grade are not going to develop 
the same proficiency," says Andrew _ 
Molnar, computer speciaUst at the Na- 
tibnal Science Foundation. 
_ . While OTA warns that "caution 
should be exercised Jri^der^ any 
major national effort, whether feder- 

^P^J®^_ hot, to ihtroduce th^ 
new technologies into education," to- 
day's consensus is expressed by Peter 
Schwartz, former head bf Future Stud- 
ies at SRI International, a Califomiis 
^^"^ tank, when he says "The [com- 
puter] chip is remaking this mtoji 
wbrld where information is literally 
wealth." .^P 

Neutrality and fairness are integral 
^Ao™P^^ra- The public policies which 
determine who has easy access to com- 
putera and the information :«realth 
they represent may hbt l>e. The Cbh- 
gressional Office of Technology Assess- 
men t (OTA) recently completed a study 
of the impact of the informatibh rev<> 
lutibn on American education. It di- 
^®5_^_9^hgresa to cbhsider develbpihg 
Federal policies for manpower retrain- 
iDl Jh a cbmputer age, for programs to 
insure that minorities are not left but, 
and fcr helping local educational lead- 
ers cope with cbmputer technblbgy. 
Unless action is taken now, concluded 
the OTA, "A significant social, eco- 
nomic and political gap could develbp 
between those who do and those who 
^^^9^ ^A^^:^ccess^» ahd the ability 
to use,^ information systems:" 

Tb illuminate his life, the protago- 
nist in The fnyisihte onte figured 
out how to tap his city's power line. 
__To guarantee their livelihood, his 
children now moat gain access to the 
power potential of the computer. _ 
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Access to Computers in Education 
Gould Become M^'dr Issue, Experts Warn 



By Charlie Euchner 

Access to cdmputefs, both sides of a 20- 
year-bid desegregation controversy in San 
Francisco agreed iii a recent vbluhtary set- 
tlement, is becoming an integral part of elcr 
mentaiy and secondary educatibh<^ahd 
one in which poorer students are usually 
left behind. 

The December agreement of the two sides 
and the judge presidingbyer the case^tqcre- 
ate a special school for computer training 
underscored the position of a growing riiim- 



ber of educators that access to computers 
and computer training is further separat- 
ing education's "haves" from its "have^ 
nots." And some note that the widespread 
use of the hew technology is such a profound 
development that the inequities cbuld 
threaten the basic value of See access to 
public education. 

. "We're training an elite set of people," 
said Carolyn Marvin, assistant ptofeissdr bf 
communication at the Annenberg School of 
Communications at the University bf 
CorUinued on Page 15 
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'Equal' Access to Computers Is Issue 



Continued from page 1 

Penrisylvahia, "Power is the infor- 
mation available to you. A whole ar- 
ray of ihfonhation_ is not available 
[to those denied coinputer literacy]:" 
Although the Sari^ Francisco set- 
tlement marks the first time that ac- 
cess to computers has been part of a 
legsd move to^re<y'ess inequities in 
education, some educators said that, 
gi ven the inequid^ of comp uter use 
!!^_^!>99!§» Je^al .attention was 
inevitable and is likely to increase 
in the years ahead. 

Survey R^ults 

Surveys show that in the numl^ 
of cpmputers ayaiiabie and the w^y 
they are used» students in less afflu- 
ent schools receive 1ms sophistiait- 
ed instruction than students in more 
affluent schools. 

^brty-four percent of the schools 
in which fewer than & pen»nt of the 
students wne &bm fi|milii^_ below 
the poverty, level have computers, 
an October 1982 survey by Market 
Data Retrieval found. Only 18.3 per- 
cent of the sdioob with^more than 
25 perceht^bf studehts^rom lower- 
ina>me families had computers.. 

Another survey, conducted last 
year by^ California's _«iucation de- 
partment, showed that students in 
the poorer districts who do use cbth* 
puiers are still not ex|x>sed to the 
"higher order^ skills that will be 
ziecessaxy to cojn^te in an increas^ 
ingly service-oriented economy. 
The state classified schodlchil- 
b^ th^eir jjarente' 0^ 
with professional occupations .given 
a rating of 3, skilled workers, 2, arid 
unskilled workers, i. 
- The average occupational rating 
for the parents bf^tudehts in compu- 
ter-assisted programs was 2.19 The 
ratings for students learning "a>m- 

puter literacy^ was 2.32. 

The same -trend appeared in 
breakdowns of subjects studied with 
the computer. The ratings for stu- 
dents using computers for simtda- 
tibri and games, j)rograii^^ and 
creative applications were 2.28, 
2:35, and 2:40, respectively. The rat- 
ings for .reading, _vocabu lary , and 
mathematics drills were 2:08, 2.12, 
arid 2.16, respectively. 

^Probably* Same Nationwide 

'Ajthuj; Lueh a partner 

with Computer Literacy Inc, a re- 
search firm, said that those figures 
are "probably"the saj^^^ nationwide. 

A survey for the National Assess- 
raerit of Educatibnal Prbgriass 
(n.a.e.p.) has found that schools in 
the Southeast ofter sigtiificantly 
Icwcr clais^ involving computers. ( 
Fbr example, 23 percent of a nation- 



al sariiple of 13-year-olds said they 
had used a computer In school, com- 
pared with 12 percent in the south- 
ieast. 

the 1981-82 n.a.e.p, survey, 
which will be released this April, 
foimd fewer dispan in computer 
use .by race and sex. . _ _ 

If the g^p is riot narrowed, Ms. 
Marvin of the .^^nenberg School 
suggested, students irofix low-in- 
cbme backgrounds will_be powerless 
to move beyond the unskilled com- 
puter jobs: *They're going to end up 
being the airline r^rvationis^^ 
she said. That's not very powerful." 

Hbriie cbriiputers are widening 
the gap, educators point out. ''Access 
has come primarily through home 
coriiputera," said Jbyoe Hakannson, 
the president of. Joyce Hakannson 
Associate, a software riiariufactur- 
ing a)tnpany. *That thi^tehs to cre- 
ate a much larger gap" between 
those whose farililies have^hbriie 
computers and those whose families 
do not 

__ Althbugh there are ho nation wide 
statistics correlating income with 
hdme-<»mputer purchases, market 
analysts say the professional grpui^ 
tend to buy machines sooner than 
bthers^arid^use then! for riibre edu- 
cational purposes. 

Trainiiig Is a Ibp Cdncerh 

Even when computers are avail- 
able, ensuring tllat they will be used 
"wisely^ is a diffiadtjjro^ ac- 
cording to computer experts and ed- 
ucators. Arid the prbblerii is appar- 
ently a human rather than a techni- 
cal ime: 

'■_ *'The ^uipment pn>Wem is di- 
minishing, because the price of com- 
puters is going down 50 percent ev- 
ery two^eara," s^ 
of Computer Literacy. *The cost of a 
cbriiputer lab for each school would 
add one-half of one percent to the 
school budget over five years:" 

Marc S. TVicker, a former Natiojial 
Institute of Education policy direc- 
tor who is conducting a 20-mdrith 
study pf^mputers in education for 
the Carnegie Corporation of New 
York, added that cbriiputers that sell 
for as little as $100 might be appro- 
priate for some school uses: 

But without proper teacher train- 
ing, the computers will do little to 
pfepafe students for many of the 
jobs that will (^available in coming 
decades,_he_said. . 

Joari F. Tbirg, the presiderit bf Iri- 
teractive Sciences Inc., a private 
computer-training firm, said that 
oniy^a nationwide ^ye 
the poorer schools the teachers they 
rieed to use computers wisely. 

**The poor schppjs, will haye a 
tough tiK ^tting at a small pool [of 



qualified teachere],'' Ms. Targ said. 
Most of them "are using the drill- 
and-practice prograrns — gbirig iri for 
^Q_nii??'it^s ajday for what they're 
having probiemiwith:" . . 

"The aide iri there dbesri't kribw 
anything about computers except 
how to load a floppy disk into tiie 
riiachine." 

Such a situation is common, Ms. 
Ikrg said, suggesting another prdb- 
1® ni ."^ jbjB i^oss ibi 1 i ty t ha t many 
poorer schools will use the computer 
as rii uch to cut costs as to iriiprbve iri- 
struction. 

"it's-^ way of econosrisng," she 
said^ "By hiring an aide to run the 
computer center, you don't have to 
have as many teachers:" 
_ An "extreme" exampile,^^^ 
is a Seen Jose high school's use of vid- 
eo gariies during lunch periods^ 
\yhich serves aj an incentive for stu- 
dents to attend school and thereby 
increases state aid. 

ll^Uiiing Proposed 

Gov ej^nmen ^subsidized pro- 
grams, most educators said, arejnec- 
^saiy to ensure that teachers &brii 
all levels can be reached with the 
training needed to narrow the gap. 

One^ teacher for every school 
building can be trained relatively 
inexpensively, suggested Ms: T^rg- 
*^Q^^J^^Pl^^_^Y^ school cpiUd 
be trained Torn total of $1.5 million 
iri Cadiforriia," she said. If districts, 
especially the poorer ones, could be 
given scholarships for this, it would 
go a Ibrig vi^ay." 

*lf you can find a teacher who • . . 
^n Jbeiieve that for tile students to 
qualify for ipbs they need a^eal 
knowledge of computers," agreed 
Mr. Luehrmariri bf Computer Liter- 
acy, "jJ^t will a gocxi start," 

Coraputertown UJS A^, a Califor- 
riia cbrilputereducatibri Erm, has set 
up 200 **iibraries" nationwide to 
give everyday computer access to 
iess affluent areas. It is^said one oSr 
ciul at the firm, "simply^ place 
wh<;re people cari go to flrid but 
more." 

Unequal School Fiihdihg 

Whatever government training 
programs are enacted, contended 
Ms •_ J^ary in of the_ An ne nbe rg 
School, ;vill not be enough until the 
larger problem of unequal school 
]s_ addresawl. 

*There's already a large group out 
there that cari't read br write, arid 
you have to deal with that first," she 
said. ' 
_ _"You can't simply superimiwse 
the computer and not deal with 
prdbleriis lik^ teacher qaali^, phys- 
icaLpJant, and the academic 
programs:'* 
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To avoid repeating mistakes oF past decades, we need to 
recognize affirmative actibri implications oF the 
computer bandwagon. 




The fdUrt^h period bell rings, sig- 
naling the start of.cbss: The high 
school computer lab quickly fills 
with several dozen students, mbstlv' 
male. Three girls, looking somewhat 
adrift in this sea of boys, take their scats 
for an advanced class in p:JkSCSL; The 
instructor, a highly skilled male math 
teacher, begins wi^h a dcnidnstratioh of 
a new programming techniqne. 

Three hours later, the final bell of the 
final period sends students hurrying to- 
ward lockers, athletic fields, and home. 
The hig^h schouj cbmjDuter lab. hbwev-. 
cr, is once again packed with students: 
Only, this time, all of them are male. 

These scenes are being repeated in 
school after school. There is growing 
evidence that the long-documented gap 
behveen male and female participation 
in elective math and physical science 
courses is now- being replicated in cbrii- 
puter labs. 

The Equity Gap: Real or 
Manufactured? 

In j-evievving the Hterature bri differences 
behveen males and femal^es in math and 
science. Skblriick reports a very- wide 

.•\cross the nation _sli§^^.b" T^.^^c girls than 
boys a re en rolled i n o u r schools, \ei studies 
reyea 1 that _t>vic_e _ a_s_ _ rp a n _c oil ege _ bo u rra 
sejiior boy^ as girls have taken three years of 
physical science, and some other discrepan- 
cies are evident in advanced mathematics 
enrollment. In a t>pical schbbJ district boys 
butnurnber girls by more than 2 to J in most 
h igh sc h o o I ph s*s i ca 1 science cp u rses . > to 1_ 
in . ph > s i cs , A LtH p_ u gh ci rls m ay _ o utn _u m be r 
bpys_ in _ .advanced eighth gra3e math, by 
twelfth prade t^vice as many boys as girls are 
enrolled in calculus: As a result, relatively 
few girls are prepared ^b ^afce tlie calcijius 
sequence necessary for many college nia- 
)brs. ' 

A suney of ten New Jersey hi^h 
schools offering elective courses in com- 
puter prbgrariirhing revealed a consist- 



ent and substantial male dominance of 
enrollment in such courses — -slightly 
more than 6Q -percent. Studies of com- 
puter use in California schools support 
the New Jersey trend:. 

The ratio of male to female enrollment wa^ 
apprb.ximately 111.441 males to 6.S43 
ferriales). Enrollment in conriputcr scjencr 
cpLirses at the Univers_it>'__of California^ 
Berkeley.__is al_s_o .heavily male-domijiatcd 
beyond the introductor)- courses; only !^ 
percent of computer science majors at Berke- 
ley are females. - 

Erisurihg Equity 

A district implemehting br revising a 
computer education program should 
take a strbrig pbsitibri bri sex equity at 
the onset: Once this position has been 
clearly stated, program implementation 
must be shaped accbrdirigly. Arribrig 
other things, schools need to gather 
their bwri data to assess how significant- 
ly they- are meeting their sex frcjuity- 
goals. Participation in advanced com- 
PH.^^LP'^oi^^rnm at a high 

school level should be monitored annu-- 
ally. If this data provides evidence of 
male dominance, the irivestigatibri 
should probe the foundations of the 
prbgram. If the district provides substan- 
tial computer hteracy experiences at the 
riiiddle or junior high level, for exam- 
ple, arid all__ subsegUent cbrriputer 
courses are elective, a sample cf incom- 
irig high school students should be in- 
terx'iewed to determine why students 
may be dropping out of computer 
courses. The inquiry riiight begin even 
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tsndent\ uti with the Princeton Regionai 
Schools, Princeton, New Jersey. 



earlier during the computer literacy 
cburses theriiselves. 

The results of a study conducted at 
Princeton High School showed that 
gender, grade, arid the type and sectibri 
of math class were all related to how 
riiuch students learned. Males, younger 
students, studerits iri sbphbmbre arid 
junior precollege math, and students in 
advariced math courses gained relatively 
more than females, seniors, and stu- 
dents enrolled in other math courses 
arid levels. Iri general, access tb arid 
expjerience with computers were unre- 
lated tb gairi in computer literacy. How- 
ever^ .asking for help from the teachej- 
benefited female students, and access to 
a cbrilputer butside bf schbbl affected 
the scores of ninth- and tenth-grade 
feriiale students. V 

Those of Us who are respbrisiblc fbr 
implementing computer programs must 
b^ cb ri sc i b u s b f the a ffirriia t i ve ac t i on 
implications of such programs; The so- 
cial consequences of preparing a tiny 
male techndldgical elite tb provide lead- 
ership are ominous and foreboding: 
Now that we have passed through the 
initial states of computer enthusiasm, 
serious issues need to be addressed. G 



'Joan ^koinick. and others: How to En- 
courage Girts in Math and Science lEngle- 
wood Cliffs. N.j.: Prentice-Haii. Inc.: 
19a2): p; V... . . 

."i^^ncy Kreitiberg. and Elizabeth R. 
Stage. "Equals in Goiiiputer Technology:" 
iri The Techhologicai ^Vdmah: Interf'acirig 
^'ijh TqmorrOM', cd. j. Zimmerman i.New 
Yoxic: Praeger:. J 98^): p: .Z5V. 

•M. E^ Lockheed. .-K. Nielsen, and M. K. 
Stone. "Some Determinants of Microcdm- 
puter literacy iri High School Studeiits: 
Pilo^ Studv." paper presented at .AER.A. 
Montreal. V98>. 
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Equi^ in Computer Education 

/Vlicrocorriputers. are widening tiie 
gap between ricii schools arid jDbbr dries. 



The educational advantages and 
potciUiiil ecbrioriiic benefits to be 
gained from acquiring a knowl- 
edge of computers and How to use them 
render the question of cquit>' in- com- 
puter-based education a matter of para- 
mount sighificahce. 

Computer literacy; broadly defined as 
the ability to use the computer as an aid 
to _problerii solving in all spheres of 
human activity, as appropriate, can 
greatly benefit the iridi\'idijal arid the 
socict>-. But it also represents the basis 
Tor creating a further schism between 
the "havcs^' and the "have ndts. " One of 
the outstanding implications of the new 
information technology is that poor peo- 
ple are the last to receive its benefits.' 
and those who lack the prerequisite 
skills of reading. \yriH rig. arid computa- 
tion are liandicupped in attaining com- 
puter literacy. Thus, the ecbribrriically 
arid educationally disadvantaged - are 
prime candidates to join the ranks of this 
new category of disadvaritaged — the 
computer nonl iterate. 

To date, it would appear that public 
schools have unwittirigly ser\c(^ to rein- 
force the advantages of the aifiuent in 
achieving cbriiputer literacy. Evidence 
that school microcomputer use is associ- 
ated with the wealth of the school dis- 
trict first appeared iri 1981". as the result 
of a survey undertaken by.NIarket Data 
Retrieval (MDRi. Nearly 30 percent bf 
school districts where less than 5 percent 
of the population was below the pov erty- 
level used riiicrbcbriiputcrs for instruc- 
tional purposes; \IDR reported. In con- 
trast, only 12 percent of the districts 
with over 25 pcrccrit of the population 
below the povert>: level reported micro- 
computer ownership.- A fbl low-up sur- 
vev conducted by NIDR in 19S2 found 
that vSO percent of the nation's 2.000 
largest, richest high schbbls Used micro- 
computers; while only 40 percent of the 



smaller, poorer high schools had them.^ 
A separate sUrSey undertaken by the 
Johns Hopkins Center for Social Orga- 
riizatibri bf Schools dijririg 1982-83 
found- that two-thirds of the public 
schools in the better-off districts had 
rriicrbcbrnputcrs. cbnipafed to 41 per- 
cent in the least wealthy areas. 

The Johns Hopkins survey alsb found 
that schools that already owned micro- 
computers were more likely to buy addi- 
tibrial bries thari schbols without arty 
were to bay one for the first time."* This 
finding may be of greater cbriseqijerice 
than the ownership gap between rich 
and poor schools* for it means that, 
cbritrai^ tb popular belief^ the poor 
schools are not catching up: growth does 
not mean equity. In fact, the wealthier 
schools are increasing their advantage 
over the poorer ones. 

The rribst irripbrtarit eq^uity c^ues^ibris 
are how niicrocompaters are used in the 
school and who receives the benefits. In 
this regard. Daniel Watt has pointed out 
that. "W.Hen computers are introduced 
into suburbari schbbls. it is bfteri in the 
context of computer programming and 
computer awareness courses. In less af^ 
fluerit. rural of irtrter-cit\' schools, com- 
puter use is more likely to be in the 
context bf cbriiputer-assisted iristrijctibri 
of the drill and practice variety: Affluent 
students are thus learning to tell the 
cbrriputer what tb do while less affluprtt 
students are learning, to do what the 
computer tells them."' 



fohn P. Lipkin. 'formerlv Professor of 
Educatioh, McCUl Vniyersity^^^^ 
ui, Canudu, is un sducution consultant, 
Washington, D.C. 
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Becaijse blacks. Hispariics. arid cer- 
tain other minorities are disproportion- 
ately represented in the inner cit>' and 
anibrij the poor, it cart be assumed that 
students from these groups receive less 
than their fair share bf cbrriputer iri- 
struction in general, and that they par- 
ticipate less in the higher level uses of 
cbrripijters in particular. 

The rapid growth of microcomputer 
use in the rriajbrit)' of the riatibri's pijblic 
schools is a tribute to the ingenuity, 
innovativeness. and hard work of both 
educatbr^ arid the pijblic that has pfd- 
vided-support for their efforts, But if the 
benefits of the cbrriputer are tb be prb- 
vided to all students on an equitable 
basis, a major departure from present 
practice is reqljire^^ C[b smg the gap will 
take additional funding and the develop- 
ment bf resources— including skilled 
teachers artd appropriate quality soft- 
ware. 

Firially. it shbuld be recbgriized that^ 
the attainment of eqait>- in microcom- 
puter education is only one aspect — • 
ajbeit a major brie — bf the broader need 
for reform to bring about an appropri- 
ate, quality edijcatibri fbr tbday s tech- 
nological society:n 

Lenk. ''Iriforrnation Techjioiogy and 
Socie.t>*." in \licroelectronics and Soaety, 
ed. G, Ffiedfichs and A. SclaaffiNew York; 

Pcrgamon Press. .19S2).^p. :7)-3 HI 

. - :'JdentiPiing and Getting Your Share of 
the School .Market fbr Cdriiputcrs*' i. Market 
Data Retrieval. I981i. 

' The Wushin^tm Post. April 1". 1983. 
_l?'^D^^''___f9'' Social Orgamzatiqri of 
Schools. School Uses of Xticrocomputers: Re- 
ports from a Sdltondi Survcv (Baltiniote: 
Johns. H qpki n s U n i ye rsj K" . _ _15.^ 3 i 

•_D. Watt. .'.'Education for Citizenship in 
a Cbriiputer- Based Society-." iii Computer 
Literacy, ^d. R. Seidel. R. .Anderson, and B. 
Hunter (New York: ;-\cadcmic Press. IQSZi; 
p. 59. 
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Computers Give Poor New Handicap 



GAP, From Al 

__A'^^_st>5^e_^e<iucators see still a third 
problem— partly remediable, and having to 
do with equity— with the rush to comput- 
erize. They say computers are impeding the 
back-tb-basics movement. 

As A. Daniel Peck, educatibri prbfessbr 
at San Francisco State University and 
tbonder of the Committee of Basic Skills 
Education, said: 

**We*re in a computer religion explosion 
to the detriment of basic-skills educatibn 
. . . ihiB biest we can hbpe for is sbrhe degree 
of sanity." * : 

Minnesota has distinguished itself in the 
fight against institutionalized inequity. As 
the result of a state-wide commitment, 63.4 
percent bf its schbbls last year had at least 
one microcomputer, the small persbhal 
computer commonly used in horns arid of- 
fices. 

_ The Minnesota Educational Computer 
Cbhsbrtium, a nonprofit, state^ruh organ- 
izatibh, guides the statie's iefforts and de- 
signs its own soTtware, or course material. 
It is widely considered a model for educa- 
tors, _ __ _ 

Executive Director Kenneth Brumbaugh 
estimates that a rhillibh cbpies bf its ma - 
tierials are distributed each year to educa- 
tion systems, not only in the United States 
but in countries as diverse as Kenya, Aus- 
tralia and Saudi Arabia. __ 

The sbcip-ecbnbmic differences between 
wealthy arid poor schools are illustrated in 
how they obtain ' microcoinputera^ Poor ' 
schools must usually depend on the dis- 
trict's revenues or the largesse of computer 
companies* donations, which some observ- 
ers speculate are less likely tb go tb pbbr 
schbbls because they do riot riepreserit as 
rich a poteniial market for subsequent pur- 
chases, by schools or parents, as wealthier 
districts. _ > 

More affluent districts tend to have rich- 
er budgets for buying cbrriputers, are 



thought to be more attractive to corpora- 
tions in the selection of gift sites and can 
rely bri pai'erits, cbriimUriity associations 
and teacher-parent organizations to make 
contributions. ^ 

But while computer equity might be the 
crux bf the prbblerii, keepirij up with the 
computer explosion while staying focused 
on basics is no less troublesome to educa- 
tors, , 

Teachers whb are slow to adjust to the 
computer keyboard are another factor in 
the computer equation. They run the risk 
of being less effective in the electronic 
classroom than they are in traditional bries. 
_-_ Educatora electronic 
thicket The computer, hailed as an elec- 
tronic wizard honing the afetract reasoning 
skills bf a hew generation bf prbblerii sblv- 
ers^ is Unfamiliar and even fj"ightening to 
some teachers who view it as a disrupter of 
proven conventional methcids,' 

But faced with legions of arixibus par- 
ents, teachers arid administrators find 
themselves hard-pressed to resist comput- 
ers. 

Critics cbriiplairi that the current eriipha- 
sis placed ^ri putting computer - in the 
hands of American children is driving ed- 
ucators to distraction; not only from teach- 
ing basic skills, but as they try tb becbriie 
cbmfqr^ble with the machines. 

Computer anxiety, a fairly common* 
adult malady outside the teachirig profes- 
sion as well, ranks high bri the list bf dis- 
tractioris, "H|gh Technology^ magiazine re- 
ported last spring that "Although teachers' 
colleges are gearing up_ as fast as they can 
to produce cbniputer-literate teachers, this 
wbri't affect schools for years^ 

"M(^t teachers have found themselves 
. totally unequipped to teach about or with 
computers and are scramblirig tb catch up 
with their cbriiputer-wise students.** 

Some teachere are blaming their school 
sj^tems for exacerbating the problem,. At 
the National Educational Cbrriputing Con- 



ference in June, "Technology Illustrated" 
magazine reported, some teachers "cbm- 
plairied bf school systeriis that sperit thbii- 
sands of dojlare on- mirocomputere but pro- 
vided no training and no software, with the 
predictable result that teachers became 
hostile tb the cbriiputers arid refused tb use 
them." 

The National Education Association 
took a a)mp_rehensive look at computers in 
its riieriibers\clpsrobms in Jurie, "Iri just a 
year or^two^" NEA Today reported^ "the 
whole picture has changed. Few teachers 
still assert that c»mputers are just another 
passirig fad in educatibri . , , 

These teachera who have become pro- 
ficient, using computers have_become big 
fans of them, "In fact," the NEA reported, 
"a very cbroiribri cbrifiplairit has becbriie, 
* We don't have enough of them.' 

"A 1982 NEA survey showed that 70 
percent of teachers who reported comput- 
ers' effects bri students said the riiachiries 
improve in ter^tj^ motivation, attention 
span^ .self-confidence and cognitive learn- 
ing. Half the teachers surveyed said com- 
puter learriirif wbuld becbrifie coriiriibri arid 
be consi^dere^ b?sic." 

To help, the NEA is starting a computer 
service this fall to offer computers, their ac- 
cessories arid sbftware at discburit prices tb 
membei^ and to provide exact descriptions 
of how It all works. 

Clearly the highly touted man-made 
wbrider§ are creatirig as riiariy prbblerris as 
they are solving In education. Educators; 
having decided that computers are the an- 
swer, now want to work out the solutions 
fortheriiaelves. 

"Where wijl It end?"_NEA Today asked 
in June. "Nobody knows. But in school — as 
in industry and daily life — computer use is 
clearly taking rbbt arid grbwirig fast. 

"Tearhera are not about to leave to oth- 
ers the important decisions about that 
growth— how to use compu_ters,_and how to 
offer all students the benefits bf that use." 
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B,^ Seeking EdUcQtiondi Equity In An Information Society 



Thjs section developed by Shirley AAcCune^ Vice President, The Naisbitf iSroop, 

presents an qyera 11 context for pidhriihg equitable educational programs in an Inforrnation 
society. It includes the following subsectibhs: 

• An Economic Context for Education B-3 

• The Societal Context for Educational Change B-7 

• RestrLicturing dnd improving Education ......................... B-13 

• Improving Educdtibndl Prbgrarhs B-j6 

• Achieving School !'nprovement Through the 

Use of Technology . B-20 * 

• Strategic Planning: A Tool For Restructuring 

and Change B-2S 
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PREFACE 



1983 may be called the year of the awakening of this isducatibnal 

community^ There^is a growing consensus that our society is in a 
profound transformation process of moving from an industrial to an 
information society. This restructuring of our society gives us cause 
for optimism and concern. 

Every society must deal with the fundamental issues of how 
roles and resources _ are to be assigned and allocated. In the.past^ 
educatibri arid trairiirig played a ma^br role in the "sbrtirig" bf_ indivi- 
duals arid groups fbr thie iridustrial sbciety. Tbday, this sbrtirig 
P?°^???_i^ longer furictibrial arid wis must bisgiri to cbrisider isducatibri 
and training systems in new ways. 

Our rethinking of education and training must be based on four sets 
of considerations : 

• ari iriformatibri sbciety is prbductivis 
education and training systems and such systems are essential for 
economic growth and development; 

• just as -economic institutions are being restructured to meet the 
needs of an information society, 50 miist education and training 
systems be restructured to meet the changed conditions bf the 
sbciety; 

• educatiorial equity iri a sbciisty as diversis as the Uriited States 
is not only a desirable value but also a riecessity for our 
national ability to compete in a global economy; 

• opportunities for restructuring are most likely during times of 
■ societal change; the next few years are crucial as they provide 

the "windows bf bppbrtuhities'* for change and imprbveinerit . 

Although there is an increasing awareness of the needs for 
restructuring and the windows of opportunity, there is a temptation 
to "wait and see" when we have gained a more complete understanding of 
the changes inthe sbciety. Actions. must be based bn available data 
arid uriderstaridirigs, but we cariribt allbw burselves tb "drift" iritb even 
more difficult situatibris. 

All of us must immerse burselves iri gairiirig ari uriderstaridirig bf 
trends and changes in our society; the delineation of th implications 

maintain and extend existing levels of equal opportunity and the 
continued progress toward the goals of quality education for all 
students. 

The_ purpbses _rf the fbllbwing materials are in keeping with this 
task. They prbvide irifbrmatibri bri: 

• an economic context for education; 

• the sbcietal cbritext fbr educational change; 

• direct ibris for restructuring and imprbvirig educatibri; 

• achiisvirig schbol imprbvemerit thrbugh the use bf tischriblbgy; arid 

• developing a strategic plari for idiange. 

The materials are desigried to prbvide irifbrmatibri^ stimulus 
questibris arid backgrburid irifbrmatibri fbr ybur cbrisideratibri. They aris 
ribt desigriisd to be compreherisive br "f iriishisd" arid they will be revised 
in the future. Any suggestions you have for additions, revisions or 
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deletions would be appreciated. Suggestions should be sisnt to: 



or 



Shirley D, McCune 

800 Pearl Street, #903 

Denver, Goioradd 802(33 



Sheryl Denbd 

Mid- Atlantic Center for Race Equity 
The American Uniy ers ity 
4900 Massachusetts Avenue, N.W. 
Washington , 0*6. 200 16 



This section was developed by Shirley D, McCune for inclusion in 
the notebook. 
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I. An EcoTiomic Context for Edlicatibri 



There is general agreement that one of the critical issues _ 
facing the United States today is the mairiteriahce and renewal of 
an economic system whicn can meet the needs of the American 
people. The United States, long a leader in. world productivity 
and the establishment b£ a high standard of . living, is now con- 
fronted with four major structural changes in bur economic system: 

• After more than three decades of rapid technological 
growth and iriribvatipri, the United States (economic system 
has been dramatically restructured from an industrial 
ecoribray based largely on manufacturing, to an inforraa- 
tibn ecoribray based largely on service and information 
activities; 

• The United States economic system has become part of a 
global economc system and our future is inextricably 
bound with the economic systems or other nations; 

• United States productivity and growth has declined over 
the past 15 years and other countries are closing the 
gap between their productivity rates and U.S. pfb- 
ductivity ; 

0 Our_ future ecbrioraic arid social well-being '"^ill depend, 

in large raeastire, on bur ability to continue to provide the 
•'cuttirig edge" technology for the rest of the world and 
derabristrate the ability to move a product quickly into pro- 
ductibri arid go on to the next generation of products. 

If the United States is to respond to the urgency of these changed 
conditions, it will require an economic renewal program of a magnitude 
seldom seen in U.S. history. Such an economic renewal program must 
be built on a competitive strategy which will enable U.S_. business, arid 
industry to provide high-quality products at prices whichare equal tb 
or better than other world producers.. This is iricreasirigly difficult 
in that other countries can exploit their resburces bf raw materials, 
cheap labor, or available capital in ariy fbrm bf cbrapetitibri. 

The primary resource which the Uriited States must rely on is a 

basic increase iri prbductivity, that is, the ability to use technology 
to create mbre iriless time arid the ability to develop new processes, 
prbducts arid kribwledge. Uriited States workers must demonstrate the 
ability tb wbrk smarter, faster and better than other nation's workers. 
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Perhaps the central need for designing any program of national 
economic renewal is the need to develop competitive strategies or 
plans which can deal with the complex issues in any successful 
renewal program. A competitive strategy for economic renewal must 
confront the need for increasing 051" international markets, for con- 
tinued and expanded technological research ard development, for the 
retooling of a decaying industrial plant, and for increased 
productivity: 

_ A central strategy for each of these needs is to increase the 
perforraarice of American's workforce. A critical resource and compo- 
nent of any economic renewal plan is bur education, arid trairiirig 
systems and_ their ability to provide the workers who can work smarter, 
faster arid better. Jricreased inyblvemerit_ iri techriblbgical applica- 
tibns requires a work fbrce capable of dealing with more sophisticated 
machines and eijuipmerit a Workforce that is capable of problem 
sdlvirig arid collaboration. It also requires a workforce that is capa- 
ble of understanding and using technology and participating in de- 
cision making which requires a basic scientific and technological 
literacy: 

in short, education and training become central activities for 
economic development. High quality education and training systems 
are not a luxury in our global, informatibri sbciety; they are a 
necessity for being able tb cbmpete with _ other riatibris fbr wbrld 
markets and maintaining bur standard of living. 

Just as there is need for restructuring of the economic system, 
there is also need for the restructuring of education and training 
systems. The ultimate outcome or mission of improving and restructur- 
ing our education and training systems includes: 

• significantly increasing the pool of highly trained 
mathematicians, scientists, engineers and computer 
scientists needed to advance technology and technb- 
iogicai applications essential for econbmic grbwthj 

• significantly increasing the_ general, levels bf knbwledge 
and skills of thetbtal pbpulatibn which cari increase 
productivity in_all areas, prbyide a sufficierit supply 
of techriiciaris for high-techriblbgy activities; and pre- 
pare a pbpiulatibri capable bf consuming information- 
related services; 

/ 

• (gxtending our capabilities for lifelong training and /for the 
retraining of groups within our population whose jobs are gone; 
^nd / 
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• raising the levels of human capability and productivity 
(human capital) in ways that maintain and ext-end equal 
opportunity and access for all groups within the 
population. 

Achieving this level of restructuring will require the in- 
volvement of all areas of education postsecondary education, 
training systems, vocational education and community education 
programs. The basic building block for a restructuring program 
begins with public elementary and secondary education -systems. 
Their success is essential to extend the goals arid achievemerits 
of education at other levels. 

The restructuring of piiblic elementary and secondary educa- 
tion programs requires a national coraznitment and the active 
involvement of lieaders at state, local and national levels. The 
restructuring reqmres: 

9 establishing goals^ directions and expectations for edu- 
cational achievement and mastery of knowledge and skills; 

« increasing the quality and quantity of time devoted to 
educational arid learriirig activities through exterisiori 
of the school day, the school year^ arid the more 
effective involvement or parerits arid connriiiriity learriirig 
resources; 

• ericouragirig academic excellence arid acliieveraent by 
raiasuririg coritiriuirig iridividual mastery and improvement, 
of skills rather than artificial time and age requixe- 

' merits; 

• improving the quality and quantity of educational personnel 
through the attraction of capable persons into the educa- 
tion workforce, the continuing ^g^ading of knowledge and 

^^^^-^^^ _??^_'^^?_?^?'?^??"^^5'^_°f_®^^^^'^^^®^^^^ according 
to objective measure of student mastery arid achievement; 

• improving the management of educatiori programs by iricreasiri 
the skills of educational administrators i providirig_ recog- 
nition arid rewards for improved raariagemerit, and utilizing 
exemplary mariagemerit skills arid processes currently used in 
busiriess arid iridustry; 

• developirig arid implementing models which can involve 
business-iridustry , conununity institutions, mass media, 
computer networks and home instruction systems in more 
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systematic and coiiaborative efforts to improve leaniing; 

• increasing the rewards and recognition for exemplary edu- 
cation service by providing additional pay, incentive pay 
for student achievement, developing "excellence recognition 
programs," and increasing the psychoiogicai and learning 
rewards of education careers; 

• providing the financial resources, technical assistance 
and support systemfi necessary for the improvement of educa- 
tion systems. 

. The task of bringing about the necessary changes in education 
at the levels needed for economic renewal is not easy. it will 
require dedicated leadership at state, local and national levels 
which is aware of the needs, and. committed to finding those solutions 
which are in keeping with the diverse state. and local responsibilities 
for the provision of education. And it will require a continuing 
^"^"^^^^^^^^ "^o the fflonitdring of equal access and the correction of 
identified problieffls. 
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II. The Societal Context for Educational Change 



The iieed for some examination d£ the societal context for 
change begins with a restatement of the basic, paradoxical ttinctidns 
of education in any society. Education must: 

• maintain the knowledge and experience of_the past and trans - 

for aduit roles — in this sense education is a conserving ; 
or conservative institution; 

• anticipate the future and design select knowledge, exper- 
iences and skills which will be essential to youth's parti - 
cipiatibri in a future .society in this sense education 
provides a means to facilitate social change. 

Education programs always reflect the values and the goals of 
a society. The fact that our society produces 1,000 lawyers for every 
100 engineers and that Japan produces 1,000 engineers for every 100 
lawyers suggests a diffierence in Ofientation.and values between the 
two societies. Educators must understand the larger social context 
and^'/alues if they are to be effective in preparing students for full 
participation in society. Knowledge pfthis context is essential 
^Y^5_^^??_y9?^ goal is to change the emphasis and values of the 
larger society. 

. . ^ • ^ 

the foTOulatioh provided in John Naisbitt's book. Megatrends : 
Teh New Bifections Trarisformihg our Lives ^ and the extension of this 
data base contained in the Trend Report provides us one way_bf think- 
ing about the larger societal cbritext arid the iraplicatibris for educa- 
tibri. Jbhri Naisbitt 's bbseryatibri that it ij_ easier to ride a horse 
in the directibri it is already going is useful as we begin to examine 
the needs for change arid the strategies which might be pursued as we 
work to restrlicture and improve education. 

Some of_the *'megatrends*' or consistent changes are 
evident across the various sectors of the society are: 

1 . Qur society is moving from an industrial to ah iriformatiGh 
society . 

Ecohomist Marc Porat iridicates that the Uriited States ceased_beirig 
ah industrial ecbrioray arid became ari irifbinnatibri ecbrioray irt 1963, 
when 53 percerit bf the grbss riatibrial earriirigs were reported to 
be in the irifbrmatibri sectbr. Aribther indication of this trend 
is found in the employment of our workforce. In 1950, 55 percent 



B-7 



of the paid workforce was employed in industry today only 
about 18 percent are employed in industry. By contract, 
28 percent were enipioyed in service and information jobs 
in 1950 arid today more than 56 percent are employed in 
these sectors. 

This shift in _the riature of available jobs raises issues as 
to emphasis of elementary arid secoridary education programs 
as well as the context ^ erirbllraerits , and support of post-- 
secondary, vocational and coritinuirig education programs , 
Many have suggested that the impprtarice of basic skils is 
increased and there is need for develppirig new levels of the 
higher order skills of analysis, synthesis, problem solving 
and creativity. 

2. Our soc i ety i s moving from a centrali ^ed.^0- a decentralized 
society^ 

two primary events — "^^f.^^fat Repression and World War II — 
served as major stimuli for the centralization of our society. 
The move iri a centralized society was toward big business, big 
government, big uriioris and a vertical type of organization. 
During recent years this trend was reversed and decentraiiza- 
tiorican be seen in the New Federalism proposals, the emphasis 
of block graritsarida general trerid to solve problems across 
state or local levels Oibrizbrital structure) . 

Within (education, this trend is evident in the increasing 
importance of the role of state and local governments. It can 
likewise be seen in the shift in emphasis from using the district 
as a unit of analysis to using the individual school as a unit 
of analysis. Greater attention has been focussed on the school 
principal as a key educational leader. 

5. Our society is movirig from a national economy to a giobai 
ecbnojay . 

The isolation that bhce characterized Americari' foreign policy 
at the turn of the centycry is clearly a phenbraehbri bf the past. 
Today, the condition o£ our economy depends in large measure 
on ability to provide goods and services to other countries 
throughout the world. What happens in Central America, Iran, 
" ^^^.^^sia.^^^.^^y country of the world can have a 

profound effect on our economic well-being and the ways we 
organize our lives. • 

In gerief al , American education has not considered the need to 
prepare students for being a citizen of giobai village as a 
priority activity. In fact, bilingual education is, in large 
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measure^ cbrisidered a deficit for students rather than an 
asset which can be used in productive ways There is a 
similar lack of emphasis on understanding the cultures of 
other countries around the world. These needs are likely 
to lead to an increased erajphasis on foreign languages and 
the extension of global education activities and prdgrains. 

^. bur society is moving simultaneously toward high technology 
and toward "high touch" . 

When technology is not accompanied by a" cbraperisatirig "high 
touch" aspect (those activities which contain strong ele- 
ments of human response), the technology is likely to be 
rejected. The compensating response to the high technology 
of television was group therapy and the human potential 

movement. ??_radios and "walkie talkie" systems became a 

national craze and they have been incorporated into dur 

?^??_P?°Y^^® ways for many to maintain 
communications with other people. 

This trend is evident in education in the acceptance of 
microcomputers. Gomputer-assisted instruction.^ using main- 
frame c?r mini computers has been demonstrated but it is 
riot widely used because it was difficult for students and 
teachers to have. cons is tent "hands-on" experiences and 
utilize their full capacity. The iritroductibri of arcade 
games and the home computer have changed the picture 
dramatically. 

^^^^^^^'^P^^^^?.^?? becoming an essential component of education 
programs and schools are under pressure to acquire them and 
use them for instructional, administrative and general infor- 
mation processes. 

5. Our society is moving from an either/or to a society of 
multiple optibris . 

At brie pbirit iri time the chbices in educatibri were largely 
either/br. Ybu were irivblved iri academic programs or voca- 
tional programs; iri private schbbls or public schools^ iri 
K-12 education or postsocdndary educatibri. Tbday, the 
lines are blurring and more dptidris are beirig prdvided Fdr 
citizens. Community colleges are. dne example df the trerid 
to meet a variety of needs and td cdntinue dne's dptidns fdr 
education. 

Elemeritary arid secoridary education prbgrams were typically 
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designed to. provide a consistent program for all students in^t^ 
district. While soiiie options were provided in secondary schools, 

the chdiciBS were comparatively limited^ '^^^^X we see the magnet 

schools, alternative schools, and enrichment programs as examples 
of efforts to provide multiple bptibris for students within. the 
educational system. There are magnet or alterriatiye schools for 
basic skills, for science and mathematics > for perfbrmihg arts, 
for language studies i for gifted programs, etc. These are part 
of a continuing effort. to serve the range of values and needs found 
in nearly every cbiranuriity . 



6. Our socie ty i: 



-of J:nstitutionai help to 



A characteristic of our centralized, industrial society was the 
trend of looking to _ institutions to meet individual arid 
societal needs. This trerid was reversed as evidenced in the 
wellness mbvemerit, the increased use of barter, cooperative 
livirig arrangements and self-help networks - 

This trend is evident in education by the rapid expansion of the 
use of home computers for learning and educational purposes, the 
expectations that individuals, must fund a greater prbpbrtibri of 
their learning costs > and the exparisibri bf schbbl fees. 

Other trends which the Naisbitt group have identified include: 



From 



to 



North 

Business as usual 
Hierarchies. 
Ecbribmiesbf scale 
Mariageriai sbciety 
Representative democracy 
Family as basic unit 
Party politics 
Machismo society 



South 

Accburitability 
Networking 
Appropriate scale ; 
Entrepreneurial society 
Participative derabcfacy 
individual as basic unit 
Issue politics 
Aridrbgyribus sbciety 



Perhaps the most impbrtarit thirigs tb remember abbut the changes 

in bur society are the differerices between the three types of _societies-- 
the agricultural, industrial arid informational societies . The following 
diagram illustrates some of the key differences. 
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It is important to note the cfiticai importance of data and knowledge 
or the ability to apply infbiThatibri. Simiiarly, education and training 
assxiihe greater, importance because they have greater importance for all 
sectors of society. 

These megatrends establish a context which impacts education . 
Planning should be guidisd by Naisbitt*s cbininent that '*it is easier to 
ride a horse in the direction that it is alrisady going." Thisse trends 
provide a starting point for examining the needs for the restructuring 
of education programs, policies and practices. Our tasks must be to 
anticipate the likely impact of these trends on education, develop 
strategies for utilizing or counteracting their impact and developing 
action efforts which can lead to positive outcomes. 
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STIMULUS QUESTIONS 



I. What are some of_the examples of the megatrends which you have 
observed in education? Mhai e^aampies of counter-trends have 
you identified? 



2. What have been the responses to these trends in your state' 



in your district? 



3. What changes are needed in your state to support restructuring of 
education programs? 



4. What changes are needed in your district to suppibrt the restructuring 
of education programs? 



5. Where would you place the priorities for action in your districts 
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III. Restructuring and Improving Education 



Any discussion of the implicatibris b£ the megatrends for educational 
programs riequires a comparison of the. current characteristics of educa- 
tion with a vision of what types of educational programs would be. needed 
in the future. One way to make this analysis is to identify possible 
^^_^"?^^J^"_?b^_Soals for education the delivery systems for educatibri 
programs, the financing of education programs, the training of educa- 
tional personnel, assessment and evaluation systems and QOramunity 

outreach programs. The following chart is provided as a beginning 

point for stimulating ybur thinking as tb the probable areas of change 
for education. It is important tb understand that the movement from 
an industrial to an irifbrmatibh society dbes nbt imply an either/br 
?ype of choice, but father that the items i;hcluded in the infbrmation 

of the past and a change in emphasis rather 
than an abandonment of the past. 



PROBABtE eHANGES OF EDBCATlONAt EMPHASIS 



Area 



Goals of Education 



Industrial Society 



Information Society 



Cognitive Goals 



Affective Goals 



Basic skills 
^P??i^^:? training 
Right to read 
Bnicultural 
Literacy as 
survival skill 

Large organization skills 
Organization dependent 
Single family 
orientation 



Stronger higher order skills 
General izable skills 
Right to excel 
Global education 
Many literacies, more 
than one language 

Small group skills 
Independent entrepreneurial 
Support group 
orientation 



Educatibnal 
Pers brill el 



Teacher as subject 

matter expert 
Teacher as standards 

setter 
Principal as middle 

manager for central 

office 

Superintendent as 

profess ibhal educator 



as 

status quo leader 



Teacher helps students 
get arid us e_ infbrmation 

Teacher as self-cbricept 
developer 

Principal as manager, 

curriculum leader, staff 
developer and neighborhood 
contact 

Superintendent as politician 
arid integrated cbmniuriity 
leader with specialized 
educatibri expertise 

Supeririteriderit as educational 
leader and community 
resource developer 
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Industr i a l S o c iety 



Informati-on Socigty 



Assessment and 
Evaluation 



Diffused routine 

accountability/ 

assessment 
Teacher/ administrator 

peffdfraance measured 

by judgment 
Periodic assessment 



teacher/ administrator 
performance used as 
baseline standards 



Coijuntmity 
Relationships 



Curri-cu lum Areas 



Job Preparation 



Parent as passive 

consumer . 
School district. youth 

oriented 

School as isolated 

educational institute 
Distinct subject 

matter areas 
Student as passive 

recipient 

General^ diversified 
Print oriented 
Physical education 

Single-career 

preparation 
Late skill development 
Distinct vocational 

education programs 



Financing of 
Education 

Delivery Syste ms 



Institutional financed 
Public sector. 



Votai district system 
Central office oriented 



Superintendent focused 
Formal bbard-commuhity 

leadership 
Business as a cdrisumer 

of school output 

District structure/ 

standards 
Standardized programs 



Achievement/performance 
accburitability 

Data^based performance 
measures 

Ongoing assessment for 

educational diagnosis 
teacher/ administrator 

performance used for 

incentive pay- 
Parent as participant 

consumer/decision maker 
School^ district lifelong 

learning oriented 
School as community 

service institution 
Synergistic study areas 

Student as integral part 
in school community 

Science and math emphasis 
eoraputer literacy 
Physical/mental well-being ' 

Multiple-career 

preparation 
^ ?^ ki 11 deve 1 opinen t 
Career/ vocational education 

as integral part of 

educational conuhunity 

experience 

User financed 
Public/private sector 
collaboration 

Neighborhood models 
School -based raariageraent 
Principal focused 
Informal parerit-rieighbdrhdod 

leadership 
Business ais a participant 

individualized programs 
Neighborhood variations 

Multiple option programs 
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THINGS TO THIfsiK ABbUT 



The above. chart is simply a begiririirig formulation of identifying 
possible implications of changes in our . society What, things do you 
feel have been omitted, should be _modifiedi or should be eliminated 
from each of the categories provided? 



Goals of education 



Delivery systems for education 



Financing of education 



Training of educational personnel 



Assessment and evaluation systems 



Outreach programs 



How would you apply this formulation to schools in your district? 
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IV: Improving Educational Programs 



the improvement of educational programs begins with some 
formulation of quality education and the goals and objectives 
which would support the attainment of quality education prdgfams . 
There are many ways to describe quality education. The listing 
provided below is a preliminary formulation of the critical com- 
pdhehts of quality education. 

Quality education should provide all students with: 

• A high lieVel of proficiency in the basic skills 
including: 

\ 

- The ability to read and comprehend written material 

- The ability to understand raatheraaticai concepts and 
to^carry out mathematical computations \ 

' T^?_ scientific concepts and \ 

their relationship to the work and activities of our 
society \ 

- The ability to speak and interact with others in a 
variety of situations 

- An under ktahding of computer applications and the 
skills of interacting with computers ' . 

• Ah opportunity to develop higher order skills including: 

- The ability to synthesize, generalize and apply 
information 

- the ability to search, retrieve and utilize information 
and data (learning to learn) 

- The ability to diagnose situations and to solve 
problems 

• A strong sense of self-concept and knowledge of personal 
strengths and abilities 

• Ah uhderstahdihg of other natiphSi cultures, their languages 
and contributions to the global cdmmunity 

• An understanding of the world of work and a beginning level 
of career/vocational preparation and work skills 

After reading through this statement of quality education, what 
additions, deletions or other changes woBld you make for your descrip 
tion of quality education? 
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in5>rovement programs begin with some understanding of 
what 'Vbfks'* in education; The National Institute of Education 
has devoted considerable effort in recent years to conduct 
studies which examine the characteristics of-- effective schoo 
effective admiriistratibh and management andeff active teaching; 
Some of the results of these studies are summarized below. 

The findings of this research may be grouped into two areas 
research arid the teaching/learning process and research on the 
structtire arid raariageraerit of schools. With respect to the first 
area, some of the firidirigs are butliried below: 

1. The amount of time devoted to academic learriirig varied widely. 
Pff_^9?iyf able to allocatie more time for iri- 
^^^?^^9P^_^^?'^_^^1^ ^r^gage students iri learriirig tasks, arid 
engage them when they were performing at high success rates 
(allocated time, engaged time, and academic learning time). 

2. The organization, planning and scheduling of activities were 
essential to effective classroom management. Efforts to 
devote time to advanced plaririihg and preparation before the 
school year begari^ to train students into a routine of 
activities at the begiririirig of the year, and to facilitate 

. effect ive^grbup relationships among heterbgeribus students 
all cbritributed to effective classroom ihariageiherit . 

3. Irt gertefal, structured programs were more successful thari 

: irtdividualized of discovery programs. Effective teachers were 
able to: 

• structure learning experiences 

• proceed iri small steps but at a rapid pace 

• give detailed and redundant instructions and explanations 

• use a high frequency of questions and overt, active practice 

• provide feedback arid cbrrectibriSi especially at initial 
stages of learriirig. 

• have a student success fate of 80 percent or higher on 
initial learning tasks 

• divide seat -work assignments into smaller segments or devise 
ways for frequent individual monitoring of students 

• provide for coritiriued studerit practice (bve_r-learriirigl_ so 
that studerits have a high success rate and become cbrifiderit, 
rapid and firm iri their learning 
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Some of the findings of the improvement litisrature which 
are related to the structtire and management of effective schools 
include: 

There is a strong adininistrative leadership, usuaHy the 
principal, especially in regard to instructional go? Is and 
outcomes . 

2. There is a clear school -wide emphasis oh basic skills which 
is agreed to by all members of the staff. 

3. Teachers expect that students can reach high levels of 
achievement and their behaviors communicate this expectation. 

4. There is a system for monitoring and assessing pupil performance 
which is tied to the instructional objectives. 

S; The school climate is conducive to learning in that there is 
safety, order and discipline. 

IVhen we understand the factors which account for success at 
the local level, we must then engage ourselves in the process of 
"backward mapping'' of identifying the state policies and programs 
which _can support the development, maintenance, or extension of 
the effective proactives. _ It is this process which requires not 
drily iri-depth kribwledge of curriculum and the structure of local 
prbgrajns _but also the policy makirig and policy implemeritatiori pro- 
cesses of states. 



B-18 _ 

is 



STIMULUS QUESTIONS 



What diriectibhs or triBnds for restructuring would you add or 
subtract from thie listing provided: 

- The goals of education? 

- The financing of education? 

- The delivery of educational services? 



The training and retraining of educatibhal persohhel? 



Assessment and evaluation programs? 



- Special progrjains, facilities? 



- The govemance, outreach and community involvement? 
What are the likely equity issues in each of the areas? 



What steps can bie taken at the state level to reduce/overcome the 
source of the equity issues? 



rVhat steps can be taken at the state level to support school 
improvement efforts? 



What steps can be taken at the district/local level to reduce/bvercdiii 
the source of equity issues? 



What steps can be taken at the district/iocai level to support school 
improvement efforts? 
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V. Achieving School Improvement Through the Use of Technology 



^^Y^i^ i"^P^^^4"g schools it is important that we begin 

to iise the technologies which are available for the improvement of 

learning. One of the most versatile technologies which is now available 

to us is the microcomputer; Since the introduction of microcomputers 
in schools in i979, their availability in schools has increased 
dramatically . It is .estimated that 400^000 microcomputers will be in 
schools by the end of the 1982-83 school year. 

The iritrbductibn of niicrbcbmputers in schbb.ls creates the need 
for a new understanding of their uses, the management of their use, and 
the likely problems which may result from their use. The following 
section outlines some of the considerations and questions which should 
be addressed in the use of computers in schools. 

Computer Uses 

School persphhel frequently begin to plan their approaches for 
using cbmputers by Ibbkirig at cbmputef hardware. Imf5brtarit as the 
questions of what to buy are, the answers must begin v*ith an under- 
standing of the purposes for using the computers. Listed below are 
some of the ways which computers may be used in schools and the programs 
which may be designed. 

Strategic Use #1 — Computer and Cbmputirig Literacy 

One bf the mbst cbmmbn uses bf niicrbcbmputers in schbbls may be 
called computer and/or computing literacy. This use of microcomputers 
begins with the realization that computers are an integral part of our 
society and every citizen needs some understanding of computers and how 
they work. There are many definitions of computer literacy but most of 
these include an understanding of what a computer is (knowledge; > how it 
works .(mechanical usej ^ how to use it^ how to make it work for a 
specific application . 

Instructional bbjectives may be develbped fbr any level bf perfbrmance, 
Sbmie bf the understandings which shbuld be dieveloped in computer literacy 
courses are: 

m ifeat is a computer? 

The student shbuld be able to identify a microcomputer. and the 
typeSi speeds and sizes bf available micrbcbmputers . Some 
uhderstaridirig of the past arid future evblutibti bf the liiicrb- 
cbmputef shbuld be included. 

• What are cbmputer peripherals? 

The studerit shbuld be able tb distiriguish the micrbprbcessbf 
from the peripherals that _suppbrt its _use various input devices , 
storage procedures and methods, displa devices^ graphic equip- 
ment, control equipment and interactive equipment. 

• What may a cbmpu ter be used f or^? 

Students should understand the basic functions of the computer 
and how these may be applied. The functions of calculations, 
record-keeping, word-processing ^ siinuiation and gaming, control 
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of other machines, retrieval of information, instruction, and 
the creative arts should be included in this uriderstariding. 

Once the decision has been made regarding the knowledge, students 

shoald gain, a decision must be made as to the level of skills which 
should be developed in using the computer. Examples of some of the 
skills are: 

• connecting cdmponerits for bperatibh 

• ?¥^_95_?_^9'^Py?f "boot" up an existing pfdgf am, arid 
responding to program commands 

• ability to input data (what kinds of data? what levels of key 
boarding skill?) 

• ability to output data to different peripherals (which" ones?) 

• ability to modify or develop. new programs [what languages — LOGO, 
BASIC, PASCAL, Fort rari, COBOL, machine lariguage and at what level 
of proficiency?) 

Decisions, should, include consideration of the grades where various 
cbriterit arid skillJ objectives are to be achieved and the amburits of 
iristructibri arid time which are rieeded to achieve these levels of 
proficiency. 

Many have pointed out that computer liter acy typically focuses bri 
the study of machines and that this knowledge will become largely 
irrelevant because the technology is changing so rapidly. They point 
out. that what is needed is computing literacy or the study of how 
machines may be used._ Courses in_ cbmputihg literacy would place 
primary emphasis, bri the "tbbls** which cbmputers provide fbr a variety 
bf tasks. Examples of some of these tools or furictibris are: 

• wbrd processing 

• calculating 

• stbririg iriformatibri 

• retrievirig irifbrmatibri frbm cbmputer networks (research) 

• ?9^Py?^?_ ^^sigti and graphics 

• programming for problem solving 

Many of these tools are important aids for the development of higher 
brder skills and the enrichment bf the school curriculiom. 

Questibris tb Cbrisider 

1, What is your definition of computer literacy? of computing literacy? 



2. What understandings and skills of cbmputer and computing literacy 
wbuld ybu include in your district's program? At what grade levels? 
At what levels bf prbficiericy? 



3: What priorities would you establish for the introduction of 
computer/computing literacy? 



4. What additibrial irifbrmatibri do ybu rieed tb make these decisibris? 
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Strategic Use S2- -Educational Ihstructibh 



' Cbmpiitiefs have ah increasingly important role to play in ihstructibh. 
Some of the ways that computers may be used are : 



Driil-and^ 



The use of computers for student drill and practice. This use of 
the computer for mathematics instruction has been demonstrated, 
as effective,. Drill, and practice may be used for increasing the 
. efficiehcy of ihitial learhihg, for remedi^tibh bf areas bf heed, 
and for cbhteht and skill ehrichm^ht, , 



Direct 



The computer may be used as a tutor which presents information and 
interacts with students. They may be used in place of textbooks, 
workloads or the teacher for .presenting new information. The 
effectiveness bf this form of ihstructibh is largely depehdeht 
bh the quality of the sbftware. It is impbrtaht tb hbte that 
some studies bf drill and practice or direct ihstructibh have 
used 20 minutes a day, four days a week as the minimiim time if 
such instruction is to be effective. 

Enrichment or Advancement 

Some believe /.hat the computer has special us^s with gifted and 
talehted studehts. It allbws them tb advahcebeybhd the levels 
bf their colleagues without taking sigriificant amoiints of ?:ime 
from the teadier. The effectiveness of t P^rt, 
on quality softw^e and the provision of computers for individual, 
creative work, 

Special Education 

The cbmputer ahd related peripherals are beihg used with special 
heeds cRildreh, They provide instruction at their own pace and 
often give them a new sense of control and independence. 

Questions to Gonsidef 

1. How should/ are computers beihg used for ihstructibh ih ybur district? 



2, At what grades would you use computers for instruction? 



3. Where would you place priorities for use? 



4. How would you deal with the potential problems of equity of access 
and participation for some grotips of children? 
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Strategic Use #5- — Infasion of Computers for Improving Instruction 

Some. believe that computer iristfuctiori shbuld not be separated from 
regular instruct ibri but shbuld be an integral part, af the iristructibrial 
process. This wbuld .require having computers in the classrbom arid 
ready access for students. 

Examples of some of the areas of infusion are: 

• business classes integrate computers intb typirigi accburitirig, 
mariagemerit courses, etc. 

• mathematics classes intiegrate cdmputiers into a variety of math 
problem solving activities--solving complex equations, drafting 
geometric problems 

• language arts classes integrate computers for the teaching of 
writing, spelling, vocabulary, etc . 

• science _ departments integrate computers intb research i experiments, 
simulations, arid problem sblvirig 

• art departments integrate computers into the teaching of design arid 
commercial graphics 

• music departments integrate computers into study of theory, 
. synthesized music, composition and conducting 

Questions to Consider 

1. What other uses may be made bf the cbmputer for irifusibn purposes? 



2. Where would you. place priorities for curriculum infusion? 



Strategi c Use iM^- "Vocational Preparation 

Many schools are providing courses to prepare students with computer.: 
skills which are marketable in business and indi.stry. Examples bf these 
skill? are: 

• word processing 

• computer prograinraing 

• computer-aided drafting 

• ^955^^^?* printing 
m computer repair 

• robot design 

• rbbot repair 

Questibris to Consider 

1. What other examples cari you identify? 



2. What are the needs in your community? 
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3. Where would you place the priorities? 



Strategic Bse -^- -Computef -Managed Ihstructibri 

_ Some believe that the best short-term use of the computer in the 
classroom is to assist in the management of instruction, rather than 
instructibri per se . This approach assumes that it will be some time 
before a range of high quality software for all curriculum areas will 
be available and providing enough hardware for ail students is beyond 
the available resources. 

Computers may be used by the teacher for: 

• ^i^tgnosirig student needs 

• P^f^^^^^ing individual programs 

• ^Dj^ividualized instruction 

• monitoring student achievement 

• testing results 

• computing and recording grades 

• rgpbrting 

Quest i ans to be Cbrisidered 

— 

!• Miat other uses can the teacher make bf a computer for improving 
instruction? 



2. Where wbuld you place priorities for your district? 



Strategic Use #6 — Administrative Uses bf the Cbmputer 

^ Computers have been used for administrative purpbses for sbme time. 
It is used extensively for personnel^ payroll, budgetirig, accbunting, 
iriveritbry management, _b iis routing, and class scheduling. Receritly, bther 
usies have beeri made bf the computer such as: 

° .building use arid eriergy use 

o tracking individual student's prbgress - 

6 keeping track of puilouts, immunizatibris, discipline problems, health 

records, etc. 
o libraiy cataloging and circulation 

Questio ns to be Cbrisidered 



1. What other administrative uses would you make of computers? 



2. tVhere would you place the priorities? 
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VI: Strategic Planning: A Tool For 
Restructuring and Change 



The need for plarihihg programs which can chart a direction or 

course for the future is widely acicribwledged_as a need but seldom 
??i^?-??^_^Z_institutions or policy makers. Some of the most com- 
mon barriers to traditional long-range plaririing efforts are: 



• i^Pi'^^nge planning is complicatisd and tiinis 
consuming; 

• planning frequently highlights or extends the gaps 
between planners and doers; 

• frequent .changes in governance, administrations 
and staff disrupt the process; 

i budgets are seldom linked to program goals and plans. 

These problems have led to the deVeldpmeiit of a modified plaiiiiirig 

process a process oriented to changes in the environment; a process 
which uses ^^cision makers judgements ; and a process of continuing 
review and modification to fit ^hanging needs and environments. The 
process, developed in business and industry_, has potential for appli- 
cation in the public sector. Strategic planning is described by 
Baldridge as: 

"The central focus of strategic planning is developing 
a good fit between the organizatibh * s activities and 
the demands of surrounding ehvironmehts . Strategic 
plaririing looks at the big picture: the long-range 
destiriy of the iristitutibri, the ccmf3etitibri between this 
orgariizatidri arid others iri its erivirorimerit ^ the market 
for orgariizatioria.l products arid services, arid the mix 
of internal resources to accomplish thf brgariizatibri's 
purposes." 

The goal of strategic planning is focused on making wise decisiOris 
more than Producing a set of plans. It emphasizes flexibility and a 

quick response to changes in the outside environment^ It is more 

concerned with doing the right things than doing things rigl 

* ^^^.^^^.^^^^"^^^ descriptiori of strategic planning see "Strategic 
Planning in Higher Education: New Tbol or Ginnnick" by_ J. Victor 
Baldridge and Patricia H. Okimi in AAHE Bulletin, Octbber, 1982. 
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Strategic planning is usually carried but at the top levels 
of the organization and it is organized to answer questions such 
as"Where are we going?,'' ''What business are_we really iri?i'* and 
**What is the^uture of the organization These questions are 
equally as important to state educational decision makers. Develop- 
ing the answers to these questions provides a framework for develop- 
ing operational, program, and tactical plans which are usually carried 
but at lower levels. 

There are a variety of models for strategic planning which may 
be Used but most use two key elements -- the development of a con- 
sensus as to astrategicvision of what is to be accomplished and 
a review of relevant available data known as environmental scanning. 
An example of a strategic vision was. when President Kennedy articula- 
ted the vision of getting a man bri the moon. Currently, Governor 
Robert Graham is articulating the strategic vision of moving achieve- 
ment test scores of Florida students from 36th place to 3rd place in 
the nation. 

Strategic planning is not linear and orderly but the fbl lowing prb- 
vides a visual outline of usual steps in strategic planning. 



Strategic Planning Model 



Mission 
Strategic Vision 

r \ 



Environmental 
Scanning 

t r 



Goals 



Strategies 



Objectives 



n 



Activities 



6± 
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Strategic plans are usually prepared. for a three- to . five-year period 
of time .but periodic, evaluations and ehvirdhmeiital scanning activities 
are used to review the plan and make any necessary rabdificatibris br 
additibris. 

It is irapbftant to femeraber that strategic planning is not the only 
type of planning that is necessary for achieving the improvement goals 

Strategic planning provides the framework and the struc- 
ture of other types of planning. A listing of some of the forms of 
planning and the persons responsible for the implementation and 
monitoring of such plans is outlined below. 



Levels bf District Planning 

Ongoing 

jiyp^_afL_pianning Groups ^DutGo mes Responsibilities 



Strategic Planning 
and Management 



Board 

Superintendent 
Key managers 
Representatives 
bf teachers arid 
staff at initial 
stage 



Statement of 
goals, policies, 
budget alloca- 
tions 



Monitoring pro- 
grams, policies 
and progress 



Program Plaririirig 
arid Manageraerit 
(designof stu- 
dent programs, 
day-to-day 
management bf 
programs) 



Super iriteriderit 
Key central 

Principals 



Total district 
program. 

instrttctionai 
guidelines . 
Management 
guideliries . 
Budget recbra- 
raeridatibris . 



Admiriisteririg 
and managing 
programs 



Program Delivery 
fdirect respori- 
Sibil ity for 
delivery of 
quality program) 


Principals 

Teachers 

Counselors 
Staff 


Quality edu- 
catibri pfbgfaras 


Coritiriuirig 
delivery arid 
improvement of 
program 


Studerit Program 
Planning (design- 
ing and achieving 
individual 
learning goals) 


Teacher 

Counselors 

Students 

Parents 


Optimal 
personal 
achievement 
and growth 


Continuing 
establishment 
and achievement 
of individual 
learning goals - 



The riext few pages are designed, to hielp you think through the various 
processes of the strategic plan development. _Qy?5tion5 have been used to 
help you think through the process, but the content of your strategic 
plan will depend on each of you. 
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Stimulus Questions 



The development of a strategic plan begins with the forumulation 
of a strategic vision or goal which can serve as a motiviation for 
progress. The strategic vision may be limited, e.g. increasing the 
achievement scores of students in a state from X place to Y place or 
it may consist of a number of related goals. A beginning poinf for 
cphsidering _the strategic vision is to consider the outcomes of your 
vision for future education programs . The fbl lowing questions are 
designed to help you identify a vision for your district. 

Building a Str ateg i c Vi s ion 

1. What is your strategic vision for education in your district? 



2. How widely do you believe this vision would be shared ambiig groups 
in your community? 



3. How well does your vision serve the needs of all groups in your 
community? 



4. Look back on your vision for education in your district. Does it 

- consider changing technologies — the potential impact and 
opportunities which it p>rbvides? 

- include social sciences and humanistic cbnterit as well as 
the physical sciences? 



- include the need for improved education for all groups in 
your district? 



- consider the language and cultural studies needed for global 
participation? 



- respond to trends and the context of the larger society? 
5. In what ways, if any, wbUld ybU modify the visibh for ybur district? 
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Initiatirig ah Erivirbrimehtal Scaririirig Process 



The term .'»environmerital scaririirig** was developed in response to the 
realization that change often happens so quickly that our best plans 
riieed to be rievisied. Sdraetimes there will be a need for extensive 
rievision of thie plan or it may simply identify the need for minor 
changes. Usually four sets of environmental factors are examined — 
demographic factors, economic factors, social/political factors, and 
educational factors. Preliminary sets of questions which can guide 
your environmental scanning are given below. 

Demographic Factors 

1. What has been the pattern of school enrollments in your district 
and what is your best estimate of future enrollments? 



2. What are the enrollments by grade levels and what is the percentage 
of the drop -but rates? 



3. What are the numbers of students in special programs (handicapped, 
compensatory education, bilingual education, gifted and talentedi 
vocational programs, etc.)? 



4. What is the racial/ethnic composition of the students :.n the district? 



5. What are the numbers of female and male students by grade? 



6. Are there disproportionate assignments of students to schools or 
progfams by race, ethnic group or sex? 



7. What are the characteristics of pareritsiri your cbramunity? Csbcio- 
economic groups^ religious groups, single parents, etc.) 



8. What groups do you believe are best served by the schools?. Wliat 
groups do ybu believe are least well served by the schools? 



9. What other demographic characteristics can you identify that are 
relevant to educatibri programs in your district? 



10. What changes, if any, do you anticipate in the demographics? 
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Economic Factors 

1. IVhat is the general fiscal cbhditidri of the district? 

2. What fiscal probleras or windfalls do you expect in the future? 

3. What programs or activities have been best funded? What programs 
or activities have been least well-funded? 



4. How would you describe the general coinraunity support^ 

and their willingness to provide resources for the schools? 

5. What other economic factors are likely to affect the district schools? 
Socio/Political Factors 

1. How would you describe the general political support of district schbbls? 

2. What do you think are the general comraunity perceptions of the district 
schools? 

3. What types of activities or improvemerits would the coimnuhity be most 
likely to support? 



4. What organizations, businesses, industries, leaders, etc. have 

provided support to the schools and how would you go about increasing 
this support? 



5. What other factors could you identify which affect the socio-political 

climate of the community and which have relevance for education programs? 



Bo 
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Ediicat XQT U34— F'-^i ct o r s 

L-dncational jn'Ograins Include students, curriculum and staff, Most 
improvement efforts denl with each of three but many emphasize one as 
a starting point. Soii»o assessment of the current 'statvis of each heeds 
to be? made before a plan .i s. dcv.clppcd , _)io\< would you rate the strength 
and weaknesses of each of the following? 

Strength s I Vcakn -D^s^:^ 

Student Achieveiricht 



Student Curriculum 



Teaching Staff 
tManagement Staff 
Sup pore St a f f 



We can spend a great deal of time expanding the data we have, in eocli 
of the areas. This needs to be started and reviewed with all persons 
participating in the development of the strategic plan. At this time 
wo have moved through the .first two steps of the strategic planning 
model ^nd we have parts of the situation audit. 
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C, Instruct I onol Uses of the Compbter 



Th'S chapter provides ihforhiatibh for edUcdtibhql ddrriiriistrqtors and teachers to 
help therri keep up w!th on improving technology. It includes the following resources: 

• "Instructional Uses of the Cbrhputer: An 
CK/^erview/' di5ve by Sheryl Deribb, 
Director, Mid-j^tlantic: Cen^^ for Race Equity^ d 
one page outline of the various instructional uses 

of the cornputer. ; . . ; C-l 

• 'Mhstructiondl Uses bf the Computer: A_Review 
of the Research developed by Sheryl Dehbo, 
Director^ Mid-Atldhtic Center for Race Equity^, 
surrirTidrizes the resedrch on the effectiveness bf 



cdrnputerKissisted ihstrUctibri C-2 

• "Computers in Education: What the Resedrch 
Shows," E lectronic Learnin g, November/ 

J^_^?>_^J?9_^Jses r to the 
effectiveness of computer-assisted instruction C-5 

• "Hbw to Mdhdge Effectively With. 25 Students 
^jd One Cbrhputer, " The -Ck)mpU ting Teacher^ 
March 1983, provides a one page resource for the 
teacher trying to operate^ ffectively with many 

students dhd few computers. - . C-9 



• "Unresolved Issues," a discussion of key questions 

which deserve the attention of all educators. C-l 0 
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INSTRUCTIONAL USES OF THE COMPUTER: AN OVERVIEW 



We can divide the many instructional uses of computers into three categories: (1) the 
computer ds d subject to be tdoght^ (II) the computer as a teacher^ (III) the cdrnputer ds d 
mdhdgemeht tod I. 

I. Computers ds d subject to be tdught 

• COMPUTER AWARENESS AND COMPUTER LITERACY; Teaching students how 
computers wbrk^ how to use one or more computer program Idngudges, how to 
interpret computer programs and computer output and how to input the cbmputer. 

• CO MPUTER PROGRAMMING : H^v^ijig_students learn to Program computers to solve 
problems. Providing students with programming instruction so that they will be able 
to oDply thair knowledge and skills to maximize the computer as a resource, 

1 1 . The cbmpuier as a teacher 

• TUTORIAL DIALOGUE; Using computers to present ihfbrmdtibh to students^ 
didgnb^ student perfbrrhdrice and provide ddditibnal ihfbrmdtibnj rerhedldl 
ihstrUctibn dhd ihdividUdlly-dissighed practice based oh previbUs respbhses. 

• DR I LL-ANP-PRACTICE : Using computers for student practice of skNIs whose 
principles are^ taught either by the computer (tutorial dialogue) or by the teacher in 
traditional ways, 

i BUILDING INFORMATION AND RESEARCH SKILLS ; Using computers as a writing 
pad, calculator, dLctdphbne, thesaurus, and reference library to access dnd use large 
ddtd banks of jnfbrrndtioh. Using computers tb tedch such skills ds typing dhd 
editihg^, ds well ds developihg expository skills, ihfbrrhdtibh retrievdl skills, dhd 
resedrch skills. 

• SIMULATION, MdDEL>-BUiLbiNG , AND GAMlNG : Using computer programs to 
demonstrate the consequences of a syst^em of assumptions, or the consequences of 
varying an assumption, providing simulated "environrnents* with which students can 
investigate areas of mathematics, social sciences^ ecology, physics, etc. Using 
computer games, simulation and modeJ building to teach logical thinking and to 
provide the students with insights into things which ordinarily would be beydhd their 
experience. 

• COMPUTER PROGRAMMING ; Using cbrhputer prbgrdmmihg tb develbp cbghitive 
dbilities ih problem sblvihg^ Ibgicdl thought dhd dbstrdct redsbhihg. CbhstrUctibh bf 
Cbrhputer prbgrams can bring insight into specific aspects of subjects^^l^^^ 
investigated. Programming develops a student's ability to formulate specific steps in 
problem solving. 

II. The corhputer as d management tool 

• MANAGEMENT OF INSTRUCTION; Using computers tb maintdin and report 
ihdiyidudi student per for rndhces^ skill levels^ and recbrds bf studeht prbgress. Cdh be 
Used with regUldr ihstrUctibh or cbmpUter-dssisted ihstrUctibh. 

9 MANAGEMENT TOOL ; . Using the computer to assjst In the administration of schools 
through the use of statisticaj .packages, accounting _and maijing systems, word 
processing, maintenance of data bases, and communication networks. 



sveldped by Sheryl Dehbb, Directbrj Mid-Atldhtic Center for Rdce Equity 
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iNSTRUeTieNAt USES OF THE eSMPUTER: A REVIEW OF THE RESEARCH* 



The. relative effectiveness of micrbcbmpyters in educational settings is still being 
debated. Most of the research ori.cbrnputer-dssisted instruction (CAlJ has indicated that 
it is dt least ds effective ds traditional educdtioh dnd^ ds dn educdtibnql supplement^ it 
generdlly improves student dchieverhent. yhfortunqtely^ current resedrch on CAI hds for 
trie most part belsn limitisd to dn exdmindtibn of tutbridi didlbgues dnd drill dhd prdctice 
and has often concentrated on math education. CAl research has less frequently 
examined the effectiveness of coniputer building inforrndtiondl and research skills or 
bui]d]ng higher order ski Ms through si^mjjlat|on, niqdel buHding^ gaming o^^ 

There is '^ery little research on conrjpoter literacy training or computer-managed 

instruction or the effectiveness of 6AI in subject areas other than math. 

Computer -asssisted instructional research presents both traditional educational 
research problems and research problems that are unique to computer educatibni 
Analysis and comparisons of CAI research indicate thot research studies often exhibit the 
following problems: (I ) dh inability, to isolate, the rhultiplicity of variables that cdn 
dffect ledrnihg dnd test scores; (2) dn jndbility to cohtrbl for varying teacher 
cbrhpetehce; (3) d fdilure to control for the differences between schools; (4) d fdijure to 
control for the differences in the socidecdndmic bdckgrdund of students; (5) d fdilure to 
cdntrdl for variation in the kind and quality of the educdtiondl software. With these 
limitations in mind, let us review some recent research findings. 



Research In Higher Education 

• A study syhthesizihg the results bf 59 primary studies in higher educdtibh cdme 
to this following three rhdjor cdnclUsidns: (I) the use of cdrnputers produces 
snridll but significdnt cdntributidns to the effectiveness of college tedching; (2) 
computer-based tedching has d positive effect on attitudes toward instructjon 
generating greater student interest in the subject rriatter; (3) use of the 
computer increases the speed of learning (Kulik, 1980). 



Research In Secondary Education 

• Middle school students using drJII and practice comiputer progrdrhs in 
mathemdtfcs dnd redding hdd slghificdhtly higher st_dhddrdized test scores thdri 
students receiving trdditiondl instruction. Both CAl dnd control groups were 
equally effective in dchieving redding gqinsj whije jelernentary mathematics 
gains were geiierGlly Mgher for CAj studen^ts. Teach^e 

bemi ficial to student achievement; middle school teachers were less positive but 
s^i^l supprj.'tive. Student responses to questionnaires indicated that they 
perceived CAJ d:ill_and practice as personally bene^f'rial and as an enjoyable 
activHy fb/:^."ok, 1977). 



*Develbpf ti by Sheryl Denbb^ Director, Mid-Atldntic Center for Rdce Equity. 

Pe! niission is granted to duplicate and use this material as long as credit is given to the 
author end the Mid-Atlantic Centers. 
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• A fiejd study in which the mathem the PIdto basic skills lelrhihg 
system was used m remedia[ courses for high school and adult educdtidn students 

at three Florida high schqojs revealed that the Plato system is both 

educationally effective and cost effective (Brown, l98l). 

4i When using GAI to strengthen basic skills for econornically and educationally 
disadvantaged .students _at the secondary level, student oufcorres rnet or 
exceeded expectdtibhs. Student and teacher involvement increasecf remarkably^ 
and student^ parent, and faculty attitudes were very positive (Maser, \979h 

• ^ secondary study dhdiyzihg arid syhthesizihg 51 independent experimental 
studies of computers in seconddry edUcdtioh (grade 6-12) found that irhprbvement 

P^^fpL'T'P^P^ J^f greater thdh college studehts who had 

been pre^ously studjed. Cqmputer-<3ssisted instruction raised .student scores oh 
final examinations and students developed very positive attitudes towdrd the 
computer arid the courses they wer^ The computer -assisted instructicn 

substantially reduced the amount of time students needed for learning (Kulik, 
1983). 



•Research In E I ementdry ^Ahd Junior High Schools 

• A^^^A>^ Sth and Sth g high dchievers in mdtherhdtics dt West Ldfdyette 
(IN) schools showed that access to microcomputers helped children develop 
problem-solving skills and faster positive attitudes towdrd mdthemdtics. The 
expe^rimental group showed 9 significantly higher rate of improvement on tests 
of compotatiori and problem solvLpg (Action Research Roundup, l98l). 

• A study of 3rd and 4th grade students scbririg below grade level iri rriathernatics 
reveal^ that those receiving ODrriputer -assisted iristructioo sc^ sigriificantly 
higher thdh the cohtrol group (Action Research Rbundup, 1981). 

• EiJycqtJohdl Testing Service (ETS) cbhducted d four -year research study acrbss 
the entire spectrum of K-6 curricula, focusing oh CAI effectiveness in 
cojTjpens^tory education^. QAJLwas found to be an effective ledrning did over the 
Ibng-termj and it was show^^hat CAI co^u^ld be easjiy rep[icated. [n addition,. CAI 
costs were within typical compensatory education budgets (Ragosta, !983). 

• The results bf a study which compared problem sblvirig for 8th grade students 
using the computer with trciditibrial prbblem solvingjnstruction indicated greater, 
success with the computer (Jbhrisbh and Jbhgejch^ 1981). ■ 

• E^Sb'I'h grade students using d computer to solve rhdtherhdticcil problems put- 
performed groups using more traditional methods of instruction (Foster^ 1973). 

• Results of an investigation^ o^ fhe eifectiv^eness of computer-assisted instruction 
with learriing disabled^ students in an^elementar^y school indicate that computer- 
assisted instruction increased students* mathematics skills (Watkins and Webb, 
1981). 
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Conclusion 



It Is clear thdt'rhbre research heeds to be done on a wider ranqe of Instroctional 
DS€S of the coniputer, including simulations^ model-buildinq and . programrnlng as 
educational tools. To date research indicates that .computer-assisted instruction holds 
promise. It^an be an effective teaching tool dhd it often generates d high Jevel of 
motivation among students. It also serves to prepare students to comfortably interact 
with ibe kind of technology thq surround them in their ddu It roles. The task of 

identifying the kind and the quality of ir;Structidndl Uses for the computer is Just 
beginning. 
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Computers iNEDUCATiof^ 

What the 




By Gerald WBragey 



LTHOEGli PREDICTED BY SOME VI- 
SIONARIES AND EXPERTS, THE EX- 
PLOSION OF MieRa-EQMPUTERS 
ONTO THE HOME, BUSINESS AND 
school scenes tCKjk practi^ 
e]se by surprise. (Remember the ads 
that read "Yes! We have Afjples in _ 
stock againr? ) TTte re suitant frenzy 
to buy computers for the local 
classrooms has placed many an e^^ 
catbr in an awkvrard and confusing posi- 
tion. Gonsider the bewildering array of 
conflicting claiihs and ejJipitations we 

^1^^^ have been Jbrced to choose between: 

J Advertisements urgiiig us to catch the crest of ".the third wave" 

• Cover stories and TV specials hailing the miracles of the new 
technologies , _ 

• Parent groups holding bake sales, taking evening courses, and send- 
ing kids-off to trendy computer camps— ri^ lart of the effort to jump on 
the CAI bandwagon 

VERSUS 

• "Back-to-Basics*' educators who see no need for the technology or 
who even decry it as a rnanufacturer-perpetra: H scam 

• Education's historical relationship with techriblbgy (which may suc- 
cinctly be described as "disastrous'') 

• \^ry tight money c j 
In the swiri of afl these conflicts, ^ye should not b^e suipnsed to find 

some teachers and administrators pulling up on the reins of educational 
computing, and asking anew: What can these computers do? Ai^ they 
worth it? What does the research S(J^? (Continued) 




Gerald Bracey is^J^irector of Research. Evaluation, and 
Testing for the Virginia State Board of EdocatiorL 
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'Tp* HE QUESTION/'WHAT DOES the 
H research say?" looks simple on its 
_ JL _ &e, but _turns put to t«_ decep- 
tLveiy complex in general the answer is: 
P much as it can, will and 
already should have." However; even with 
those cav^ts and re^rv^tidns; even when 
we conskier sloppy research desiffi, vested 
interests, and the vwdety of nescrty uncon- 
ftpllable _yaiiabl_es Jtet every attempt at 
educational research must somehow deal 
thatjhe lie^a^ some 
results with amazing consistency. 

■ I have grouped these results into three 
categories, which I call achievement, a^ec- 
tive/motivationai and sodat Let's look at 
each in turn. 



Achievement 
Outcomes 

ACHIEVEMEOT_OUTC 
what most peopie think of when 
. they fiitt.think^fCAI effe^e- 
ness: Did students learn more using a 
computer than other students using tradi- 
tibnal instructipn. materials alone? 

in generat the answer is yes. Two re- 
P^tly cbmpfeted pieces of resiardi c6htril> 
ute enonnousiy to my being able to say so. 

1 PROFESSOR JAMES KULIK and 
his cdleagues at the University of 
Michigan have now completed their 
^^y#s pf 51 sejMTate res^^ 
on students in secondary schools, which 
they de^e as sixth grade of above. The 
Sl studLes were the survivors of a cardiil 
and thorough search through the research 
Pl^^ratee, e>itend^^ back into the 1960's. 
(Roughly 250 other studies were eliminated,^ 
due to "drippling methddblb^cal &ws" 
among other reasons^ For a thorough look 
at kidik's^study and his research tech- 
niques, see^the^fex qnpage 53.) _^ 

AVith rare exceptions, the 51 studies 
show that students who rc^ 
assisted instruction scored better on objec- 
tive tKite than students^who received tradi- 
tx)nal mstmctsT^ only. To put it statistically: 
if alLthe children in ail 51 studies reviewed 
W 1^^ J^ken thejan^ 
cnced test, the average student re- 
<^iving CAI would have scored at the 50th 
percentile while the average stud^t who 
did revive CAI wocdd fme scored at the 
^rdj^cerit|fe. The araaft^ student re- 
ceiving CAt then, would have-Scored bet- 
ter than S3 oiit of every 100 students 
taking the test 
kulik and onnpany also found two other 



What The 
Research 
SHews 



IN GENERAL, Stu- 
dents learn more, retain more 
or learn the same amount faster 
using computers. 

.. _ • ... 

UnfortuhatelK no studies 
have been completed yet that 

tell us why that may be. 

9 

Achievement gains aside, 
students often find computers 
more "human"— more patifeht, 
less critieal — than humans- 




interesting results: that CAl anproved 
fttentim when students were tested at 
spme_ time Mer _ the CAI prpff:^ had 
ended, and thatXat least in the studies that 
^|t^ J[or it) CiU a^ 
speed at which students learn a given 
arndunt^ of material. 

While RuHk's analysis mdudes more stud- 
ies m physics and mathanatics than in 
pther^areas, the batch of 51 pretty weU 
covers the academic watertont; English 
(Ximpositidn, counseling, biology, chemis- 
try and history are among the other sub- 
jects included in his repo/t. To me, one of 
the_niore mHgumifiiiings te^ 
is that the more recently completed studies 
^those djnduc^ smce the eariy 'sev^^ 
show a greater impact than the earlier 
ones. Since educaddnal research methods 
didn't change materially dimng the pencxl 
when the studies were being conducted,^ 
^^i_we in^ seem^ is^the impact^ of 
improved technology and more appropri- 
ate use of that te<±ndlbgy. As more tiian 
one educator has noted, how a medium 
(sudi as a computer) is used is mudi mote 
Si^rj^htthah tte itwused^ TJiis 

intuitive truth has^ way of getting forgot- 
ten so I repeat it here. 

IT IS ALSO lOTERES^ 
^ meihat kulik found that the imi^ct 
CAI was greate;^ <mi secondary 
students than on coUege students (whom 
he hkd studied eariief ). There aren't really 
enou^ studies around to say definitely 
that CAI mighthave an even gr^er effect 
cm jwn^^^-efenOTta^^ 
bat one set of recently conducted studies 
suggests that 

it would indeed. These studies were con- 
ducted by the Educational lesting Service 



(ETS) in cbllabbratibn with the Lbs ^ 
ies Unified SchooLLUstrict Using st 
in^grades L-?,_ETS found that tesfe^e- 
signed spedKicaily to look at the impact of 
CAI showed greater effects than the aver- 
age effect Kulik reported, ((general stan- 
dard teste, however; did not always show 
quite so si^iificant gains.) 

ETS conducted its^research across the 
entire spectncn _of It6^imciM, usm^ 
materials leased from-6omputer-Cnrricu- 
'""^ J^^^^^tioh m J*alo Alto, CA^ The 
study was funded by a grant fom the 
Natioi^ Institute of Education (NIE), and 
focused on CAI efiectivcaiess in compen- 
satory education. 

_ |n Jna^J^rt oh tl^ study^^^ 
research psychologist Marjorie Ragosta 
""^^J*^^ the study had able to 
answer two of the three basic cjuestions it 
had set out to investipte: (1) CAI was 
fQuhdJ»_bean_efi«:tive_l^^ aid over 
the kmg-term (at leastone yra) as well as 
tfe>lwrt-term; Juid i2)Jtjvra8 sIk^^ 
CAI could easily be replicated, ''onldcemany 
other approaches to cdmpeiisatbry edua- 
ticn''— -sucii as individual tutorial On the 
third questi^, the study found that^^rf^e 
CAI costs^v^ere within typjcal cb^ 
tory education budgets, they were not 
proved to be more or tess Jx«tH5ffe<:tiye 
than other methods of helping 

taged students. 

What makes tlie ivTS studies esp 
noteworthy is the £i.t that th^ Sasted fduf 
fuDjears^ Most other studiei have been 
' OTipieted intlw short-term (ox je semea- 
^^^_PX a_^Bar)»_ ahd^ are subj^: to what 
is known as the "Hawthorne Effect, " ViSch 
shows that the novelty of a change Itself 
sometimes pnxhices temporar> improve- 
ments. El^ found that in mathematics, 
chiWrih wlw_had_access tpl the cwnpluter 
fbronty 16 minutes a day scored signifkantiy 
^^^^ than Jlw^J^ did not tew 
acc*'^« IVenty minutes a day doubJed the 
gaa .and as the study prog^ea^^ ETS 
pimas&i^:^^ gains 
over those withna access. In Teac&ig and 
arts, ETSlpmd sm^ con- 
sistently poshive gains vt^ch were also 
maintained tot the duration of the study. 

c^^t s^ from the ETS, or any othS" 
study; that CAI is mcre eflfective in math 
tiian the other ar^ the total 

number of studies is so small 2nd their 
diversity so peat that I would hot risk 
advising ai^ne that CAI is more effective 
in any one subject than in aiiy other. Ttue, 
tiie most cpmmb fihdiniis_t!ut_egective- 
ness seems to be more pronounced in 
mathematics dxiUa^^ other 
• areas, but I would guess this tells us more 
about the history of computer us€|^^ 
ai^thing else.„ (ETS, for example, M 
its study to drilled practice.) Computers 
hawjiistoricallyj^h u|^ 
matidans and more for drill and practice 
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than for anything else: We .may find in the 
fiitUre that cbrnputers used as wordjprqc- 
essors in composition courses greatly 
imprdve the quality of writing because it is 
easy for students to revise and edit and for 
teachers to make otherwise laborious cor- 
rections—but that is an experinient in my 
head, not in the research iiteratare. 



AFFEeriVE/ ^ 

MOTIVATieNAL 

Outcomes 

ACHIEVEMENT OUTCdMES ARE 
not the whole story. In fact, my 
. guess is Uiat many people inter- 
ested in CM wonid agree with tadwig 
Brauh (at the State yniyersjty of New 
York, Stony Brook) that the affective out- 
comes are more important than the achieve- 
ment effects. Perhaps that's because so 
nrany of those same people remember (with 
tqb-painftil clarity) being on the receiving 
end of the old "miracle" devices like pro- 
grammed texts and teaching machines. . . 
but after all, what good would it do us to 
have the most efficient method of teaching 
reading ever de\ased_ if ^n one taught by it 
ever picked up a book? 

In the area of affective/mbtivatibhal out- 
comes of C.Al, the news is almost ail good. 
At the college, high school and elementary 
schgbnevels, _ students ha^^^ good things 
to say about leamirg from computers. They 
also emerge with more pbsitive attitudes 
about computers. 

Students consistently report that they 
enjc^ the ability to move at their own pace, 
as well as the lack of embarrassment about 
mistakes. ("You can le^^ at your own rate, " 
and "There's no teacher to yelJ at you" are 
among the things students said tb research- 
ers James (jershman and Evannah Saka- 
moto in a li^80 study- for the Ontario 
Instit^e for SUidJes in Education.) 

Terrj' Rosegfant, an assistant professor 
at Arizona State University, has research 
in process which tends to confirm this 
assertion that children using computers 
feel more in control of things, lliis _is impor- 
tant because such feelings affect a chiJ ^ "ti 
many wa vs. Through research he per- 
formefl ac rhe University of Maryiand, Gil- 
bert A!TStiri hjs ciisLOvcred that student 
resppiiseij jr' the statpment, "Getting cjood 
grades is more i '.atter of luck than hard 
wbrk'* discriminate bet\yeen effect*,"^ and 
ineffective schools as early as the third 
grade. It would seem that anything that 
enhances a child's feelin. ,s of being in con- 
trol of iiis or her destiny is. in general, 
beneficial. 



SOGIAt OUTeOMES 

HERE, "HARD'' RESEAROi IS 
silent, but many of my colleagues 
j?nd I have seen more cbllabbra- 
tivCr cooperative j)rp.bLem-sblvihg among 
kids who are doing programming activities 
together than anywhere else m JchpoLs, 
Their focus of interest is on getting ^e 
program to run, not on beirig the first 
person with a hand in the air signalling to 
the teacher that you've got the right answer 
[^_V^}^^.^_j-^M.'^.3n environment where 
cooperation between students is so often 
defiried as "cheatirig, " such activity pro- 
vides a welcome relief— to both teachers 
and students. In any case, many research^ 
ers_ have reported that this observation 
"jumped out at them:"- 
__ T)ie bft-expjessed fears do not seem 
grounded, then, that computers will "de- 
htuTianize*' sbdety by 

their peers in classroom settings. One 
encouraging note in this regard is the 
appearance Jately of "group-oriented" soiFt- 
ware— programs meant to encourage inter- 
^ctip" ^tween sr:: ^-iiis^ raihi^^^ txrcupy 
them as individuals. The "Search" series 
now being marketed by McGraw-Hill is 
bne example of this type of programming. 

What The Research 
Gant Say 

FOR SOME EDUCATIONAL USES 
P? .computers, research is irrele- 
vant to us. When students, learn 
s|^s using cbmputers^ cbuld nbt 

acquire in any other way (say as program- 
ming), the Use of those computers is 
justifiable. The relevant question here is: 
How. important is it to teach- these skills? 

The answer appears^ t^ 
important. Andrew Molnar of the National 
Science Fburidatibh and Roy Forbes, Diriec- 
tor of National Assessment are among the 
many who have expressed to me not 
^S>J^^^XJ^jJ^^^J[?^L J-h^^ we are nbt prepar- 
ing our children for.the information.society 
in' which th^ will live. ("Terrified" is the 
word Forbes used.) 

The growing demand for people with 
^xtensiye^ technical training in infonna Up 
technology is well documented; already; 
the U. S. is ejcperiericing shortages of engi- 
neers and teachers with a math/science 
backgroujid. Suffice tb say that regardless 
of hoNvweU computers 
ing of history or composition, their value 
as vbcat[brial tbbls may make them wbrth 
whatever they cost in tierms of time and 
expense. 

Computers make contributions in other 
ways not measurable by research, also: 
W.heh a s tuden t jis es^ a j:bmpu ter tb_ simu- 
late scientific expeiiments in a school with 
if.eager br no labbratbry facilities br tb 
simulate events that would be too fast, too 



slow, tbb dahgerbus, or too expensive to 
conduct in the real world, the. student is 
doing something he or she cbuld nbt bther- 
wise do. _The relevant, .question here is: 
How satisfectory are these simulations, 
particularjy at the lower grades?. 

A recent Request For Proposals (RFP) 
from the Natibhal Institute for Education 
declared that "If school is an artificial worid, 
surely the computer is mbre artificial." 
While Aome of us might want to challenge 
that assertion, itis meaningful to ask, as 
the RFP_ does, "Does the learning in the 
simulated worid transfer to the real worid? 
How so arid how nbt? Do the answers to 
these questions depend upon the age of 
the students and the nature of their previ- 
ous experience? '"^ Teachers who use com- 
puter sin^Tjlations usually point out that 
they make it a point to discuss the umita^ 
tions of modeling and simulation as a part 
of the activity. SirriUlatibris using intelli- 
gent yidepdisc may be able to avoid the 
simplif5ing assumptions that teve to be 
made for many comjmter simulations, but 
the extensive use of videodisc is largely in 
the filtiire arid, in the riiearitirne, questibris 
about simulations remain open and largely 
unanswered: 

What The Research 
Should Say 

Tp_PATE,_ MOS_TJ?ESE ARCHERS 
have limited themselves ^to looking 
at whether br ribt CAI is riibre 
effective tlian traditional instruction. This 
leaves as with the important question 
of rniKht^ the more effective. 

There is a great deal of research how in 
P'^9l^ss; in mafcng the ibunds among edu- 
cational researchers I laiew to be working 
with the effects of computers, I musi have 
heard "Call. me back next year" at least a 
half-dozen times: Most of that research, 
^pwever, was airned at ans wering this_las t 
"Why?" question rather than providing mone-. 
evidence of the effectiveness bf CAI. Arid» 
according to at least one specialist — Karen 
Billings at Houghton Mifflin— that evidence 
may riot be forthcoming, for avery practi- 
cal reason. "You can't find a group of par- 
ents these days whb wbuld stand for thejr 
children to be the control group — the non- 
computer-users,^ when their classrnates are 

getting to use Uiem/^ BiUings said. 

One could argue that that's a problem: 
that the hbrsecart bf public bpiriibri has 
raced ahead of the research meant to guide 
it. Has there been enoug>4 work done on 
the efiectiyeness of C AI?_ JProbably _not._ 
But educators who are concerned about 
the rush tb stbck classrbbriis with cbriiput- 
ers may take comfort in the . findings of 
felrly -convincing studies like Kulik's arid 
ETS-Lol Angeles. Though, the horsecart 
may be moving a bit fast for some onlook- 
ers, at least it appears tb be bri the ri^Iit 
track. EL 
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EFFECTIVENESS OF CAI* IN 51 RESEARCH STUDIES 
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Units of Effect 
♦In analyzing his studies, kafik did not differentiate between the 
various uses of a computer Computer Assisted lnstnictipn (C^J^ 
Computer Managed Ihstnictibri (CMI), or Computer Based instruction 
(CBl ). "CAl" is used here as an umbrella term comprisirig all of these 
different forms of computer use: 



A CLOSE Look At 
THE KULiK Analysis 

RESEARCH. REFCfRTS '^AKE 
many forms. It's as if somc^ of 
^the studies report their findings 

in centimeters, some in inches, and btheri. 
in fethdms: What educational research 
has needed has been a way tb ti^^form 
these different scales into a common 
measuremMt-_jA tec^ to do this, 
called "meta-analysis," was developed 
largely by Efjgerie Glass, a professor of 
education at the University of Colbrado. 
It is a meta-analysis that James Kolik 
and his coUeagues^erfonned on the 51 
studies on CAl effectiveness that they 

reviewed. 

in a meta-analysis, each of the odd 
bits of measured research is translated 
into standard "units of effect." Each unit 
represents a certain degree of change 
away from the norm, which is repre- 
sented as "b:" in the graph shown here, 
presenting the resiiltj of Kuiik's analy-sis, 
all of the units to the right of "0" represent 
increasingly positive effects of j:omputer- 
assisted iiistructipn; all of the negative 
units tc.^e left of "0" sipiify instances 
where CAl artuallyjjrpugit^^^^ 
scores: The vertical axis, meanwhile, in- 
dicates the number of studies in KuUk's 
review that reported a certain de^ee of 
positive or negative effect. The f;reatest 
number of studies (_l_5j reported that the 
use of CM had- a positive effect of be- 
tween .25 and .50 standard Units ofjnea- 
sorement. No studies reported an effect 
of 4- 1.25, but two reported gains -as high 
as +1.50; however, several studies did 
find negative effects of - .25 and -,50. 

(Tojnake these standi 
more relevant to today's methods of test- 
ing and scbririg, they af& sometimes 
translated into percentiles^ We have done 
that here, showing the figures in red, 
iinderneath the standard um of effect. 
"0" becomes the 50th percentile— the 
average score of the "cdritfdl" group o^ 
students who did n^t receive CAI._The 
highest pdiilt of the graph, showing the 
results of 15 studies, .indicates tiiat the 
students in these studies who received 
CAI scored on the average around the 
60th percentile.) 

Sbme_ G^heraJ Commeh ts 
It is hard to do good research in almost 
every area, but CAI research presents 
some special problems. The number of 
variables that can affert learning and test 
scoring— teacher com^tence, qiisyiity of 
the materiais,^ the social and economic 
background of the students— js s tagger- 
mg, enoa^ to keep a number of research- 
ers away from CAI work because cf the 
dISicuity of controlling tiiem all. 



So there are lots of wzQrs a study can 
go wrong, and put of the 3^ or so stud- 
ies that Kuiik's search turned up, 250 
had to be eliminated due to one reason 
or another (Some failed to report scores 
of the cbritrbl gtbup; some felled to even 
izse a control group; others simply d[d 
not appear to handle aU of those vari- 
ables well enough.) 

The 51 studies that remained repre- 
sent a veritable melting pot of different 
types of CAI research. For example: 

_• In a doctoral dissertation conducted 
at Wayne State University in Detroit, Mi, 
Wiiliam Cole found that using^a computer 
to assist in the instruction of whole 
numbers^ percents, fractions and deci- 
mals increased scores in the computa- 
tion sectibri bf the Staiifbfd Achievement 
Test and on tests that he developed for 
each topic. i^' 

• In another study at Dnquesne Uni- 
versity^ in Pjttsburgh. PA, Joseph Madja 
found that high school students learned 
much mbre about job requirements from 
spending an hour a week with a computei^ 
ized vocational informational system than 



from an hour a week with a counselor. _ 
• In iiis doctoral dissertation conducted 
at the University _oT Wisconsin, Thomas 
Foster was able to show that students 
who received ihstructibh in flowchming 
and programming skiils scored better on 
mathematics problern-solving abilities 
tests than other students who did not^_ 
Though Kolik appears to have been 
fairly selective rej^dirig the quality of 
the research, we must keep in rfund that 
he did not mkkc any attempt to evaluate 
the qualit\' of the computer-related mate- 
rials used. This is important: Good soft- 
ware, pb vipu sly, _has nipre jgDtehtial for 
producing good effects than bad software: 
and as I read thrbu^ the literature of 
CAI research, I see alot of "hoine-_grDwn'' 
material, some of which seems to have 
been produced_sp quickly that it is Jiil^ely 
to be of dubious quality. The feet that we 
still find consistehUy positive effects with 
CAI may be the most substantive _en- 
dbrsemeht bf educational computing yet. 

—G. Brac^ 

. "Effecu of Conqjuto- Bas^ teaching ^sn Siomdan- Sch^ 
Studenu." by jamea KuHc 2ni oth«i..Tdhe.publishcd in the 
Journal of Educatumal Rtuank. eariy 1983. 



c-8 

76 

o 

ERIC 



Mai^ch 1983 The Computing Teacher 



How To Manage 
Tw^ty-five §f udehts and 



er 



by 

• Wayne R. Phillips 

Phbfesbr, Computer Education 
Department of Ele. and Early Childhood Educ. 
bridgewater State College, Bridgewater, MA 62324 



Until the day arrives when each classroom has one 
^°^P_^^_^T for every student, teachers will continue to 
search for the best way to effectively, qrga^hize time at 
the terminal. Most schools and classrooms lack suffi- 
ciem numbers of computers to allow the problem to 
disappear natorally, so panaceas cdhtihUe to be 
sought. The purpose of this article is to share with the 
*i .^^""'^s of brgahizatibh strategies to maximize 
compater use by students and minimize cbhfusibh, 
delay and inefficiency in dally classroom routines: The 
classroom computer rriahagement models described 
below allow one or two computers tb wbrk^s ah inte- 
gral part of the self-contained or departmentalized 
classroom. 

Total Class Ihstructibh 

Most clas 'oorn computers do not have monitors 
'ArBf/ ^h^P 'J^l'i "rj^^retbre, by connecting a 21" class- 
room television monitor to the computer by videb 
cable, or cabling a second smaller television located in 
o^^^r J^J^'^o^ l^'^J^j^ssrobm, all students can view 
output from the computer. This is easier to do with 
some computers than with others. Local computer or 
^'^5f''0'^^'5 ^fo*"?^ ^^^ Pj'Pyi or the necessary 

hardware: Wiih two screens, total class instruction can 
then proceed with simulation programs by having small 
groups of students interact w'ith each other or the com- 
puter. The classroom teacher or student leader enters 
the group's int'ormation into the computer terminal in 
response to the directibns given by the program. All 
students are participating, and with commercial or 
teacher-made question sheets, individual responses 
can be utilized as well. One bf the great benefits of 
computer assisted instruction is the use of simulation — 
and a classroom charged with excitement, cooperative 
spirit and . . . learnirig! 

Timed-Use Relay 

Often throughout the instructional day, the teacher 
works with indi\idUcil pupils br small groups. What 
might the rest of the class be doing? Independent acti- 
vities are usually scheduled so that a minimum of pupil 
interruptions occur for the teacher. Here is where the 
computer aids in management as well as in reinforce- 
"l^n^- price the software has been loaded into the 
computer, the teacher schedules each pupil at the ter- 
minal for a given period of time. A kitchen timer is set 
by the student (if ah internal computer clock is not 



^^^M-^ble), and the pijj:>^il works at tasks uhtil the com- 
pletion of albtted time: The next scheduled sj^u dent 
comes to the computer, resets the program and the 
^^^^L' ?^nd then proceeds with the lesson. Perhaps all 
pupils do not get to work at the computer during thie 
spiecific period, but a system of management is now es- 
tablished and children kribv^ their sequential time 
frame. 

Block-Time Format 

This procedure has its base m the weekly schedule bf 
the teacher plan book. Although more conveniently 
suited fbr a self-cbhtained or semi-departmentalized 
class, it is possible to organize sUch a rbUtine for a de- 
pa_rtmentalized class. 

_ _Each student in the class is assigned a given period of 
time that is his/her computer Mme. (Thiere are approxi- 
mately twenty-five teaching hours in a school week. 
With a twenty-five pupil classroom, each child could 
easily be allotted 20-:;0 scheduled minutes per v^eek.) 
A block time format is drawn and posted with:pupil 
names entered arid appropriate time delineated. 

Non-Scheduled Format 

Many teachers can have their students take advan- 
tage of time that exists during the school day when for- 
mal teaching In the classrbbm is hot bein^ cohducted. 
Before school, after school, indoor free time, study 
periods, before and after lunch breaks, etc. Computer 
club time during or after schobl offers additibhal bppibr- 
tunities. 

_ S'^n-up sheets can be created for these specific 
blocks and procedural rules established |b j^reveht 
computer time hoarding— a nice problem to solve! 

Effective use of the one-computer classroom means 
judicioas use of systematic procedures for tieacjier arid 
student. For most schools, given too few computers 
?n.4[ob /Tiahy sti^^ it is impbrtaht to maximize effi- 
ciency: By employing variations on the four basic stra- 
tegies presented, all pupils can be working with the 
Computer before^ du after school hours. And, 

as additional computers are acquired, procedures can 
be easily (and happilyKaltered! 

I^J^J^^''/^J^^^^^^ explamed how to liook up 

more than on.r screen Hi Appie and Atari in the 
Septembef '81 ICl. We Welcome articles. letters ex- 
ptaining fiovv to do that for other Hrahd's,} ENbfi 
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UNRESOLVED ISSUES 



To successfuHy integrate the computer into the educdtibhdj process we must face 
O Qurnber of issues. Thes^^ to the phildsdphicdi. OUr 

ability, to resolve them or even to identify aM of their parameters depends on d number of 
variables that are not always within our control and that are themselves in the process of 
chdnge. Nonetheless, it is essential that we begjn to acknowledge concern for these 
uhresolved issues which may very well prevent the effective use of microcomputers in 
the educdtidhdl process. 

The centrdl issue is whether or riot we should be using computers in the schools, 
[fj-he answer is yes, we cdn move on to address how educators can justify the required 
expenditures when most school districts dre fdcihg severe financial constraints. 

With the know led^^ we probably have 

riot even identified all of the questicns, we will begin to identify some of the specific . 
unresolved questibnsi 

How do educators locate adequate funding and make appropriate purchasing 
decisions? 

d. Hovv do schools identify Ibcdl^ state, federal, and private funds to finance 
jDurchdsihg? 

b. What are some successful fund raising techniques Used by other districts? 

c. How do educational leaders determine an adequate level of funding for cdmputer- 
related expenditures? 

d. How do educators decide how to allocate available resources? 

e. Should one purchase computers or, for example, replace an outdated science 
series? 

f. How do schools decide which hardwdre to purchdse? 

How do educators locate, ^voluate and integrate computer software inro the 
curriculurri in a manner that increases educational effectiveness? 

d. How do educators identify appropriate educaf ioricil software to rneet the various 
educational objectives of the school? 

b. How do educdtdrs determine the cost effectiveness of Using computers for a 
variety of educational tasks? 

c. How do educators integrate educationdl sdt^wd^e into the cUrricUlUm? 

d. How do educators ensure that this new technology is used in a manner which 
maximizes its potential value for teaching higher ord^r thinking? 

e. How do edUcqtbrs ensure that this new technology is. not used Inappropriately to 
repldcr^ trdditiondlly effective edUcdtioridI techriiqUes? 
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Finally; how do edoca+ors .dsscire that staff arid students gain the necessary 
computer skills to enhance leorriiriq? 

a. How do edocators address teacher-resistance and/or anxiety? 

bi How do edocators. design a staff development prbgrdrh to meet the needs of all 
teachers arid staff? 

c. How do educators address student resistdricis dnd/dr dnxf ety? 

d. How do schools assure computer literdcy for all students? 

e. How should educators monitor students' access to computer time? 

f. How cari educators assure that all students have equal access to and pdrticipatiori 
in corripufer experiences? 



D; Bygiuatinq Softwore 



. This chapter contains materials related to evaloatlng educational software. It 
includes the following: 

• "Evaluating EJjcdtlbndl Softwdris^" Credtw^ 

Computer^ October 1 98 1 ^ d iscusses rhdhy of the _ 



key issues central to evdIUdtihg software D-l 



• 'iAn Administrative Software Worksheet," 
Electronic beaming, January 1983, out[ines 
questions to be considered before purchasing 

software. (3-.5 



• Evaluation iorms for reviewing educdtiohal 

sbft\A/cire. These forms present different cnterid 
and approaches for teacher and ddmihistratbr 
assessment of software. They differ in 
complexity and in level of detail. Many school 

?'^^^j'L^t? h9y^ adopted one or more of these 
forms for their own use. Instruments presented 

include: D-6 

CdUrsewdre Evdiudtidn (MicrdSIFT, 
Northwest Regional Educdtibhdl Laboratory) 

Software Evaluation Checklist (National 
Council of Teachers of Mqtherhdtics) 

Courseware Eva luahloh Form (Microcomputer 
Resource ^^pt^r^ Teachers College, 
Columbio University) 



• "M.E.C.C. Sttjdeht Evaludtion of /Vlicrbcbmputer 
Materials^" Minnesota EdUcdtibh CorhpUtihg 
Gdnsdrtium, The Mdhitbr» April /May /Juhe^ I 982^ 
is d brief fbrrh thdt students cdri Use to *^vdludte 

software. b^l2 

• "HuiTidn Values Grileric for Evaluatinci 
Educdtibhdl SbftwareV' developed by The Mid- 
Atldhfic Centers for Sex and Race Equity, 
provides equity questions tb be ihciUded in bfher 
evaludtion forms which Usually do hot address 

equ ity issues. ............................................ D- 1 3 
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Educators are rapidly becbmirig aw^'re of the potential of ; / 
micro comput ers . Currently available, relatively inexpensive, 
computer hardware is capable of prbvid'irig powerful and flexible 

tools for tieachirig. Computers can be/used to individualize 

instruction, maximize children's ^ttejrition and present material 
in new t'^ays through the use of graphi/cs and simulations . Computers 
can be. tutors that provide appropriate levels of instructions 
and questions for each individual. ,They can provide immediate 
feedback to students' answers, and tzhey are infinitely patient. 
^"They can also keep detailed records/ of each student ' s perfbrmarice. / 

Unfortunately > much of this poi'tential remains unfulfilled: / 
By Itself, a cbmpiiter is a dbrmaht 'set of electronic components^ j.- 
Nb matter how pbtentially pdwerfuli the usefulness of a computer / 
is det€ nnined by the softwars available for it. / 

The development of educationofl software lags far behind the j 
aevelopment of Hardware; Many of ^ the available programs are 
poorly designed, do not take advantage of the potential of / 
computers, and are difficult for /students and teachers tb use. / 
We fear that the mt \ of pbbr software will discburage some 
educators from using computers at all. 

Sbme gbbd ediicatibrial sbftware is available, and moch more 
shbiild be available in the near /future. Oar aim in this articxe 
is to present guidelines for selecting g^od software. We will 
discuss the general principles that we, as educators, psychologists 
and computer specialists, beiie|/e should form a basis for both 
software development and sof twa|re evaluation. 

Since we will focus on gerieral principles rather than specifics, 

what we have to' say is relevant tb a wide variiety of teaching 

programs, topics, students, ari^ cbmpU'-.er systems. The S^^^^ii^^? 
are presented as .iiiestibns bnei- should ask about any computer soft- 
ware designed for educational Lse. 

First we will discuss thijee ^ general questions. Then we 
will turn to more specific questions that are based upon the three 
general ones. i _ _ __ 

One general question is:f Does the software fbllbw jjbbd 
educational practices. Much /of the available educatibtial software 
seems to have been written b^ computer prdgranimers who do know 
much abbut education br the abilities of the children who /might 
use the program^ Such software may be of high quality from a 
programming point of view, but it often contains serious flaws 
from a pedagogical point of view. 
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fvaluatlrig SoftWr^re, ccntlnurd.:: 

For cxarnpic. a^iucjiinnalK' xvcU^csiknicd 
programs present riiai^cHa! in small; well* 
sequenced; uniti. We have seen many 
prbi rams that present too much maierial 
at one time, and present it in ways that 
may be cOrifiJsihg to many children;. 

Another good educational, practice is 
id provide imrticdiaic feedback when the 
student makes a response. Computers can 
be progfamrncd VO do so, but xnany pro- 
grams do not take advantage of this capa- 
bility. 

Other programs make poo use of the 
graphics capabilities of compuiersL A 
common fault is u_si ng gi^hu^ jn vva^^ 
that distract the child from the matcr:al 
to be jcamed. 

Another general question i^: Is she 
jo/f ware stumble for the iruen^dpiupb^es 
arid iism?Som^ cduotional software docs 
not p5rescnt a reasonable profession 
maicriaJ to be learned and therefore will 
not fit into any c\irriculLUTi. 

Other computer program5 _arc not 
acceptable because they arc fii[fi cult for 
students and teachers to asc* Many lack 
adequate inszructiocs, do not take into 
iaccouni the reading level of rhe intended 
users, require complicated pt^cdures to 
enter answers, or syop opcraang if the 
user makes an in^ippropriatd rcspo^ 

The remaining gcn^eraj question is: Does 
the softyvare take advantage 6/ ihe capO' 
bitiries of the cotnputer? The major reason 
for using computer^ as cducatiorial ^ools 
is that you can do things with computerj; 
that cannot be done. Or arc much more 
difficak to*do, witlioot them. Hbweycr, 
computer prdgrairu often do not take 
advantage of the capabilities of the cbrh- 
puter. __ _ _ 

For exaraple, wc consider prograros that 
are basically writti^n pages moved onto 
the computer screen, in which the corrr 
piiter simply acts lO turn the pages. Jo be 
a waste of computer resources^ ?^ornc 
lessons arc better presented with other 
media. Since most schools do ndi Have an 
abundance of computers., the available 
CO m p u I c rs s hou Id be u scd fo r ih bsc ty p es 
of lessons for which they offer strong 
advantages. 

VVe now turn to the more specific 
quqsiiorts. each of which reflects ")ric or 
more of these general concerns. 



bo«3 the Program Fulfill Its Purpose? 

Cbmpu te rs can be _used in teaching a 
wide variety of topics. and one must decide 
whether a &Ycn program fits into the 
curHcalam being_ used. Once a match 
between the curriculum and a software 
package has been found, there are severaJ 
other cbn side rations regarding the role of 
the computer. 

One must dedc'c whcUier the computrr 
will be used in the initial leaching of the 
material, for review or pnicDce.^pr t«ting, 
for record keeping, for facilitating general 
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skiiis. or fbr <-<^mc combination bf these 
functions; 

Deciding which bf these purposes one 
wants a given program to serve is an 
imponant step in evaluating the pbteh'.ial 
usefulness of the program: .... 

Computers can be helpjfu] ih the initial 
teaching of material: For example, com- 
puter graphics and ^irnaubn can prpynde 
useful visual aids: in some csss, computers 
r'Tir, substiruic fbr the teacher and textbook 
and actually (each the material. 

Another possible rble for the compuier 
is to review lessons or present drill and 
practice. Since they are infinitely padenty 
computers can be especially useful^ 
those students whb n^eed mbrc repenti^n^^ 
Programs can be wrinen to ask the srudpnt 
qucstibhs and give feedback when V^e 
answers. ^ . V 

Sihce cbmputers can keep track 
students* performance, they can also serve 
in testing and in recbrf keejpjng. W 
designed testing programs aiow the teacher 
to enter qucstjons and acceptable ainswers. 



Does the program use 
sounds or grapfilcs tfiat 
might distract other 
ehildren m the room? 



Various cnTeria can then be set to indi- 
vidualize the test* for each student. For 
example, programs can be designed to 
vary the difficulty bf the qucstibns pre- 
sented depending On hOw many the srudcnt 
has answered cbrrcctly. Witii a printer, 
cohhcctcd to the computer, wrinen records 

can be prcxiuccd autbrhatically. 

Ih addition to Jiciping children Seam 
and master specific rriaterial, cbrnpjt^ers 
can be important in facilitating general 
skills. For example, rnahy cornpnjier gs^^^ 
provide good practice iji eye-hand coor- 
dination, rnakinjg^ rapid t;esj3dnses. arid 
maintaining attention. Other computer 
games exercise general problem solving 
and crcadve skills. ^''^^ 

Is the SofTHrna-e Appropriate for the SIfut- 
rion in WTilcb It Will Be U^^d? 

VVhen cviiluating software* one should 
keep in mind where arid whep it will be 
used: Wilj an adult be present to assist 
the student, or should the student be ab|e 
to use tJie program without assistance? 
Will children work 'iridividualty or in 
groups? .... 

If they will work lil groups: one should 
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consider whether the program is de^^iyned 
so that children can share the wdrk^oi^ 
alierhatc eriieririg responses; .. 

How often will each child use 

prbgrarii^ arid for how iong? If a progran 
is very repetitious, it might be suitable if 
it will be used Only occasionaijy and 
briefly. 

If a prograrn is fairly complicated and 
will take a while to learn to use. it will_bc 
suitable drily if sufficient computer time 
is available. Finally, will it be used m the 
classroom and, if so, "does it use sounds or 
graphia that might distract bther children 
uhc rddin? 

Is the^ofrwaix Suftibfc fbr ibe Intended 

Uscra? 

As we mentioned above, much of the 
avaijable cducatiorial soft\»arc seems to 
have been produced by cbmpu ter pro- 
grariiriiers who kriOw little about the 
children who might use the i>rdgrarris. 
Orie important area of concern is the 
insinictions prbvided with _thcj)rbgrani. 

Many educational programs do aot 
provide adequate instructions. Often the 
iostnictions designed, for the child are 
uhsuitabJe because bfjhe reading level 
required: For example, we have seen 
instjructibns requiringjiigh school level 
reading in matk programs designed for 
grad e sc hbol chi Id ren. 

Many programs also fail to prc^^p 
adequate intructidris fdr the teacher on 
how best to"use the program. In several 
fsro^r^riis, we have ha pp cried upon tcrefni 
features that were never mentioned iri 
the irisi ructions. 

Another important concern is hbw the 
user makes respcnscs: There are many 
wavs in which infbrmatibn can be entered 
iritd a computer. The moi^t common ones 
use typewriter or calculator style kcyjx>art^ 
Ydurig children can asoally use these to 
enter single letter or digit answers. How- 
ever, entering entire words or sets of words 
may be too difficult for ybung^childrcri. 

CDlher input devices can be attached to 
CO m p u t e rs. Lig h t pe n s e na bl c rcsjx) rises 
Id be made by pointing at a panicular 
part of the screen. Using a Hght pe 
child can answer muldpje ciioice quesdons 
withbut needing^Jb find the appropriate 
keys on the keyboard. 

Other dey[ces. such as joysticks arid 
game paddles, also provide easy ways of ^ 

making res]>Dnscs. • 

The pacing of the material beine^^e- 
scnted ihduld aisd be coriSidcrcd./If 
programs it is completely controlled by 
the computer. In Other programs the 
material is presented in small units And 
the user presses ia key to advmce t^flb 
next unii. Since different children 
at dijlererit rates, we generally prefer 
programs where the pacing is cbntrblled 
by the user. The main exceptions are 
programs used tb increase speed, such as 
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Evaluating Software, cbhllhued. 



in rapid word recot:nitibn. Even in these 
pnocrams: there !^iou!d be a range of speeds 
availnble so they can be used \i-ith a variety 
of children: 

D<>c3 the Sofi>*iire Adapt the Computer 
to the User or Must the User AdapC to the 
Compulcr? 

A ve i m j>q rt a n^l cb n sid era t|b n, often 
neglected by programmers, is whether the 
stud e n ti arid^ i e a c h e rs \v i 11 \>c ab 1 c j o u sc 
the program easily and comfortably. 
Psychologists c^H thjs area human 
factors — considenng the p>eople, not the 
machines. 

Most pi^bgraiihs p/byide 

examples of programmers' failure to^adapt 

do addiooa problcqis yA&i paper and pencil, 
the adderids ar^ ^y^lJy writi^en^ one below 
the other, with the columns, in line. The 
children work y^cjjrbblcm^FrojTi right to 
'eft. and mark carrying from one column 

f^^5J.°P_9r.^_^^_ncxt- 

.Many addition programs present the 
problems with the addends sidj: by side, 
require the answers to be entered from 
left to right, arid do not provide any way 
of marking carrying. In using these pro- 
grams, children bfieri copy the prbblcrn, 
work it on paper, and then enter their 
answer into the cbmputefi 

Programs that present problems this 
way force the uj adapt to the com- 
puter. \Vith morr i on the part of the 
programmef, the . i^puter couid have 
been adapted to the user. 

Other examples of failing to adapt the 
corripiiter to the user include vising 
instead of "x" to indicate maltipb'cation. 
not providing any way in which rnlstakes 
can be erased, and filling the screen widi 
so much informatibn that it is difficult to 
read: 

Anoth'er thing that makes prbgranis 




.< Hef rr\Qtt ^ofK dont if it ^ouLd paui# /or 
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difficult to use isjack bf^brisistcricy. One 
shouJd check whether the way informadon 
'^^is^ilitered is consistent 'Anthiji the prbgram, 
and. if possible, is. consistent with other 
programs the children might use, Fbr 
example,_oa the PET computer, a key 
rnarked DEL (for delete) is usually used 
to erase resp)Onscs. A program that uses 
some other key, or docs ribt allow crasirig, 
:or only allows erasing some of the time, 
rhay cbn.fiisc children whb aj*c acccustbmcd 
to fusing the DEL key. 

We hope that cducadbriaJ prbgtammcrs 
will agree to a set of. standard input 
procedures in the near future. As things 
stand now, educators should look for sets 
of programs that bpcratc in sirriilar ways: 
AriOlbcf prbblcrrl good programmers 
should consider is that users do nbt always 
rtiakc the expected r^jpotsc:-For. example, 
fiycp a choice of pressing "Y" fbr yes or 
"N" for DO, an uncendn child ndght press 
"M** for maybe. Children often press keys 
just to sec what wiH happen, and we_havc 
obsci-v cd_c hil dre n pressing ah ''Erase*' key 



Given a choice of 
pressing "7" for yes or 
for nOr Bn uneeriain 
efiiJd might press 
for maybe. 



tb tr^tb erase a difficalt qoesdon. Good 
programs are prepared for i_nappropriaie 
responses, so Chat these . responses will 
either be' ignored or result in a message 
such as "try agajn:" 

Poor programs arc not child proof an^ 
rtlay "crash" when inappropriate responses 
arc made. \Vheii tcstihg anyprograrn. one 
should make sure, that inappropriate 
responses will not disrupt the program. 

ipoea tbe Software TaJce j;^dvahlage of 
the CapabUitlea of the Computer in Pre- 
senting the Usssoria? 

Many lessons, creatively designed, cari • 
take good advantage pi the graphics and 
sound capabilities of the computer. Any 
lesson where animation or Interactive 
graphics can be useful is better presented 
on a cornpuier than a book. 

For example, many lessons '_\ physics, 
such as thbsc on wave forms or vectors, 
can- benefit from animated reprcsentaijon 
bf the pheribrtlenon being studied. 

G i h e r e X a m p I e s . i n c I u d e p rb Q r^ ni s that 
prcxiucc maps and point to them during 
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lessons, programs in which graphs :»r- 

infonnacion presented, and protj'rarns whi^.'i 
enab[c the user tb, in some ^ay, draw on 
thc_screen. 

Other lessons, such as thbse m music; 
can take advantage of sound generation 
capabilities — the student can both sec the 
note on the screen and hear it, different 
se q u e np c s can be p 1 ay e d , a h d iSo b n . 
. Jn addition to using the built-in capa- 
bilities, other devices can be ihtcri'accd 
to computers. Sound can be easily and 
inexpensively added tb computers that 
do not have it built*in. Interfaces have 
been designed lb enable computers to 
control, tape recorders,, _sl id e projectors, 
and video rccbrdcrs: We hope to see 
greater, educational use of computers 
cbntrbllirig these prcscritatiori devices: 

Is the Program Adaptable to Different 
Children and Teaching Meiho<b? 

A g ood c d u c a ti b n al p_r bgra m can be 
easily adapted for different users. For 
example, a pro^rarn that can onJy presc rit 
10 addition problems, with each problem 
hav-ng two addends and I'^'b djsits per 
addend, is very poor. A program ti^at 
allow," you to specify the riutn^bcr of 
problems you want is a small bit better. A 
program that allows ybu tb set different 
difficcdty levels for the problems as well 
as the number of problems Ls much bcner: 
A. program that also gives you; the opiion 
bf using subtracilbn. multiplication or. 
dmsion probicms is better siiU. The lack 
bf this type of flexibility is one of oar 
most common criucisms of available prb- 
grarhs. 

Some sofrwarc companies market a large 
package bf programs where one flexible 
pro,g_ram would serve the same purpose 
arid be much less expensive. 

• For example, one company sells sets of 
24 spcllirig programs. Each program. con- • 
tains a small nurnbcr of words^ and ihe 
orily differences among the programs is 
in the word Usts^ It would ribt^be difficult 
to write a similar program in. which the 
teacher couid^iriput his bvvri spcllirig wbnds. 
This program could sell for a fraction of 
the price of the large packa;;;c. 

\Vncn obtaining flexibie programs, one 
must be careful thar they arc easy to 
modify.. Some provide a simple "menu," 
from which the User selects the desired 
opdons by pressing one or rw'o keys. .Nienus 
are very easy tb Use: Other programs 
require che user to change the program 
itself, usually by mckJifNing DATA state- 
ments or changing the v*alues assigned to 
certain variables: 

Will the Program Hold the User's Ancti- 

tfon? __ _ 

Aribiher important question Js.whethcr 
the program will capt.rc arid hbld L'^e 



user's ancriiioh. PiopcHv designed cdu- 
c;it:orial proyrains have l>cen..succeviful 
in k eepiri^ eveji the m 
chiidren.engaiicd in a task for sorprisingiy 
long pcnodi of tiitie iscc^NCcnDcompmcrs 
ind Hyperactive Children'!, by KJciman. 
/iumphrey arid Lindsay in Creative Com- 
pucing, March, 1981). 
_ "Hie graphics^ a rid ^urid caj?ab_ilincs of 
microcompuiere, propcriy used, can^ioid 
children's atteritidri. Imprppcrly used 
graphics and_ sound can quickly become 
ariridyirig arid discdurage use of the pro- 
gram. When examining these asf>ect5 of a 
prdgrarii ydu should dcicrriiirie riot just 
whether they "^ rc iniliaiJy captivadng, but 
whether ihcy will reriiai'ri so with repeti- 
tion. 

_ FPI ^A^n^P^^'J'i PjPP^n^^^ displays a 
rocke ship slowly rising.on the screen, or 
plays a jrielody aft ei^caj:h correct answer, 
might be initially modvating. However, 
after one has seen ol^hearf this i tiriics 
it will probably become cLresomfi. We find 
that graphic and sou rid re info rc^em 
which is u&cd repeatedly should be rapid 
(i.e., t^d to three sccdrids) arid van'e^. 
Different pictures or tunes hold attention 
mijch better thari the sariie ^drie dr twd 
repeated frequently. 

The pacirig df the prdgiiam arid the 
frequency of user responses also affect 
hdw well it hdlds childreri's atteritidri. A 
program in which the child has to wait 
Idng pcridds, dr which moves mdrc quickly 
than the child can read or give answers, 
-ill riOt hold the child's actcnddri. likewise, 
the more frequendy the child must make 
a response, rather than simply watch the 
screen, the more likely he will stay engaged 
in the program: Receiving immediaic 
feedback to their responses also helps 
hold children's attcndon: 

In many cases, educational material can 
be presented in a game format. We do 
not believe that all educational programs 
need to be forced into games. However, 
th e cbmpejiiivc nature of games of ten 
does hold children's attendon; The compe- 
tition can either be against one's own 
prior peri'onnance, against the computer* 
or against another person. 

Game programs should be checked to 
make sure t^^c children wiU bc_ able Jo 
play rcasojiably well, but stiH find- the 
game challenging. A game which is too 
simple or_too difficult will not keep one's 
interest. The best game programs allow 
the user to set the level of play — e.g., 
present the elder or more capable users 
with moie difficult questions or less time 

to perform the task. 

A good computer program — pardcularly 
one designed for use by chijdreri wijh 
concentration problems — can monitor the 
'•hild's _resp'^nses arid prpyide^Rf cial 
:sxagcs. For example, the program can 
measure the time between the user's 
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resjxiriCes. srid Hish a sp*;cM[ rrie.ivige or 
sound a buzzerJf there is no response for 

programs that do this, but we have found 
it useful iri bur research. 

Does the Software Prbvfdc Useful Feed* 
back to the User? 

One of the major advaritagcs ^f^ com; 
puter-based learning over other media is 
the capabiHty^of in^cdjaicjccdback. As 
we mentioned above, immediaie. and 
ff^^^back helps kccp chlldrens' 
attention on the task at hand^and this is 
espi^cialjy i^mp^m for _chjldrcri juvidi 
attendon problems. The right feedback 
at the right time is also iriipdrtarii for 
facjliiaung learning. 

__?ftSj^cs the motivating reinforcers for 
correct responses^ an important aspect of 
^_Ploi™? I^Jipw it responds to incbrrccl 
responses. One poor bat common f>-pc of 
''^^^PP'l^ ^A^'DplyjPJcy the child that he 
is wrong, and go on to the next pan of the 
prograiri. Some prbgrarris, written without 



Messages frbrh a 
cowputer saefi as 
"Wrong, Dummy'^ may 
be humorous to some 
adults, but can upset 

young ehfldren. 



any thought about who might use them, 
everi displ ay Jtisullirig riiessages after a 
wrong response. Messages irom a computer 
such as "Wrdrig, Dummy" may be hUmdr- 
ous to some adults, but can upset young 
children. 

One good practice is to provide the 
child with a second chance -when ati 
incorrect response is made. For some 
purposes, this is best combined with a 
prompt of some sort. For exampjie, a 
spelling program might teH the child which 
letters are incorrect, and then have him 
try to spell the word again: In programs 
where the questions are based on an 
immediateiy preceeding lesson, the appro- 
priate ser**'^n of the lesson might be 
repeated v^. n the child does not answer 
a CL^estiori cbrrectly. 

Another alternadveJs to givr the child 
t^e cpn-cct aiiswer^ Depending bh _thc 
content of the lesson, this may be best 
after a single incorrect resjx^rise, br it 
may be better lo give the child several 
tries before givinj^ the jzorrect response. 
In either case, a good pracuce is to provide 
sbme way Jbr the c^hild to cbmjpare his 
ansv. cr with the correct one, or to spend 
some time studying the correct bne. 

SB , • 



For A^^[PP.!c-. in ir^l^fDS Pt^Sr^nif 

child should have to Hrpc the word correctly 
a f t^e r being shown the _cbiTeci spc [Img. - 
Another good practice is for the program^ 
Id sidi^ a recbi-d of jhc^quesHdris br™ 
problems the child answered incorrectly; 
These cari^ repeated later on, or £iveri 
to the child at the end of the lesson for 
further siud^. 

We have seen programs where the most 
iriteresdrig graphjcs arid sdurid djsplay^f 
occurred in response to incorrect answerx. 

Programs sh duld be a voided, as 
they: encourage children to make incorrect 
rcspdriscs just td sec what happeiis. 

O th c r programs i";? dcsigri cd to accc pt 

only the correct response. For example, 
sdriie .riiath prdgrariis will not jet any but 
the correct number appear on the screen — 
if the child pr^4:^i A" Jhcbijcct number 
nothing hapf>ens. Faced with this type of 
]: .'•dgram, some chndrerijusi press aW pot- 
sible keys until they happen to hi the 
correct drie, withdui payirig any aticriddri 
to the math problem. Clearly, this Is oot a 
recomriierided pracdcc. 

Couclusioos 

We Have discnsscd several questions to 
be. z]:sked when e^'aluaiing educadonal 
soft^vare. AH of them reflect three general 
requirements for quality educadonal soft- 
ware- JJU rpast foUow good educational 

pracdces; 2) It must be suitable ^or the ^ 
intended purj>^ and 1) It ^| 

must lake advantage of the unique capa- 
b[Hde$ oT computers. Within these three 
general guidelines, which of the specific 
questidrisjs most uriportant de;>cn^ uj>on 
the material being taught, the teaching 
mediod, the studerits^abiLties^ the available 
computer hardware, and other factors 

- - r - ' I - 

^P^^L^c lb each situation. 

We hope, this article wiH help teachers, 
educatidrial^ administratbrs, and parents 
choosc.the best available educational sofi- 
"^^re. We also hope it v^^ encourage and 
facilitate the writing of good educational 
prdgrarii □ 




" H'r V* Jtiectronic gaditis fttl rht Minnie Mouse* 
Styl< CRT is intimidating for thm yc-^r.^er or 
ihm timid chi'-i. " 
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18 ^ue:stions To ask 

BEFORJE Y6\] Bm 

ONCE YOU'VE DECIDED WHAT 
administrative tasks ydU want to 
micrpcpmputenze, arid have col- 
lected a list of potential softvirare packages, 
it's tirne to start aspig some questions 
al/ou' those packages. The worksheet on 
thi:i pa'Te can help you collect your 
infonnatjori. 

The 18 questions on this worksheet are 
tliyi<ded into Urree categones. You (or your 
secretary) should be zble to get answers 
to the Preliminary Questions oyer the 
phone, either directly from the manufac- 
turer or from yo'ir Ideal computer dealer. 
In order to answer the Documentation and 
"Hands-On" questions, however; it will be 
necessary to have the program in front of 
you. ... 

The questibris are generic— that \\ they 
apply to virtually afl of the adnrin^jstrative 
software you might consider. AJtlioUf;^! the 
answers won't necessarily reveal the one 
program that is nght for your school, they 
should^eUyqu wluc programs seem to b^ 
in the right ballpark. 

Here are a few additional notes about 
seven of the questions; 

Question 1. An educator who's already 
used the program should be your _s_econd 
phone cafi; he or she will probably be your 
^st source of infor^ 
company tluit refuses to release the names 
of its satisfied customers; there may jUst 
be a reason why. 

Qacstidn 2. If not, what other compensa- 
tion can the dissau^sfiedjDur^ objajn.** 
Question 3. Most ad'rquate: free back- 
ups di* at least cdpies at significant ^s- 
counts with the purchase. Adequate: a 
firm promise to send a copy py overnight 

should your copy ever craslL 
Question 8- Meaning: Can the data you 
produce by using one program applicatidn 
(say, scheduling) bo used as input for 
another application — say, attendance? 
Questiph 11. You rnay_ find it difficult if 
you wind up having to use more than two 
disks to store records for a certain a^^^ 
tion. Larger schools and districts may have 
td gd with the greater capacity of a hard 
disk system; even though it's more expen- 
sive, it's probably worth it in the end. 
Question 1 3 . Whe n the prp^i^_a§ks for 
data, you should be able to figure oat what 
it's asking for^and how y\. ^ can deliver it 
Question 15. A menv •driver software 
package is cdm'>Dsed of a number of sepa- 
rate jprojgrams designed to per^rrn di^r- 
ent tasks. The menu, or bst from which 
yoy select the program y^^^ 
should be comprehensible and amnged in 
the sequence of dperatidns ydU wdUid ndr- 
mally use. 



An Administrative 

Workiheit 




Name of PrbgramL 
Application: 



-Cdihpahy:. 
-Address:— 
:Phone:= 



Preliminary Questiens 

1. Can the ccmpahy provide the harries arid phbrie nuriibers of at least 

two schools or districts where the program is being used successfuliy? 
2. Can the software be returned for a fiifl refund within 30 days after 



3: Does the company make adequate provision for back-up copies? 

4. If the software is to he used at multiple sites, will the company sell 
riiultipje copies at a 

5. Does the software provide for som-' ferm of security, especially for 
financial and confidential student daia? _ _ 

6. Is any user trpiirig prb^ade^^^ part of the purchase price? 

7. Is support and service available from the supplier through a toll- 
free number? 

S« Is_the prd^^ integrated with any other appUcatiorijprog^? (A^ 
if not, is the company planning on doing so in the near fbture?) 



Ddcumeittatidn Questions 



10. 



11. 



Is the documentation provided with the software coriiplete, cleai; 

UnderstandaW^^^ indexed? ^ ^ 

Does the company provide apdatee the documentation and the 
software pericMdicaliy arid at little or no extra cost? 
Does the dwrurileryation tell y 'j how rxiariy individual records can 
be stored on a single floppy or hard disk? (Or does it provide you 
with ari understandable way to calculate the riiuriber yourself?) 



Hands-On Questions 

12. Can you underistand what the program is doing ccisily enou^ so 

that it would noi. require more, than three or four : ours to learn to 
use it? 

13; Are input fields weil-defined and self-prompting? 

14. /u*e input errors diagn'^rca and described in an understandable 

way? ' 
15. Is the software menu-driven? Is the order of selection on the menu 

the same as the sequence of operation of the prograirio in normal 

use? 

16 Wl the software is running, does it give th^ user feedback about 

whai. part of the processing is takin-;: place? 
17. Are reports the 1^^^^ 

manner; using appropriate abbreviations, ^^acing, and print size? 
Id.. Do'js the design and format of information produced by the pre "am 

^ii'set district, stat^ the w ta 

will not have to be entered onto other forms by handf 
Permis'-'m is granted to mai : ccpies of this Worksheet for private use on^ 
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Package Name ^Version 



Reviewer's Nsme - - ' ^Date 



1. Describe Packages Content and Structure, (Provide additionai detail 
oh separate eheets if dasired^) 



Reprinted by permissi'Dr! of Ndrthweist Regional Educational Laboratory, 
300 S.W; 6th Avenue, Portland, Oregon 97204. 
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RAIING 



efl < < a CO C Z < 



IMPQR-- 
TANCE 

_CO^T)- 



O 



< 

:z - 

s < 

to 
z 



z 

z < 



u3 cy 



SA A D SB 



— H- L 



SA A D SD 



A n SD 



NA 



SA A D SD 



MA 



H L 



H L 



SA A D 



SA A b -SD HA 



SA A C SD 



NA 



SA A D SD 



MA 



SA A D ^P- 



/.A 



— A D SD 



SA A b- SP HA 



SA A D SD 



H t 



H L 



H t 



H L 



SA A S SD 



NA 



-T— SAr-A 



SA 



0 -sp- 



4W 



SA A D SD 



NA 



3a a D SD 



NA 



SA A D SB 



NA 



H L 



H L 



RATINGi 



Circle _the_ letter abbrcviatibn Which best 
reflects. ^ou_iu^pnent (use the spdce roUowihq: 
each item for comments). 



IMPORTANCE: 



□ 



Circle tHe letter which j«ilec_ts you jud?m<mt _pf_ the 
r^Utive Importance of the item in this evaluation. 

Check this box if this^ evaluation is based partly 
on your obcervatibn of stUdcoit use of this package; 



1. The cnncer-t is sccurate. 



The con tent has eaucational vadua. 



3. The-et ?T>*^g^ls fPBC of^ r :;f.e. ethniCt sex., aitd other stereoty ^^ 



4. The ; ^ * • ie -9 ackage is well-define d* 



5. The pj5<^-*vTe uciiie<r^i its deft nsd pun.o ee . 



4^ Presaritadori of gontent if clear and iogieal« 



^THe level of aiffletUtv is ssoropriate for tr.o targe t_audienge^ 



-Cof appropriate instmetional reasons. 




10. The package effectively stimulates st ud e nt creativi ty 



11. Feedba^ on student responses is effxftive.^^ employed. 



13. Instruction -a^4ti 



ijg-the rate and '-tfqaence of presentation and revt^w. 
td with %»r»jvidu3 student ext>erienc( l 



generaUzabie-t^j*- apprbbriat e rahg e-bf^ situaiVj^hs. 



15. The user trapp^t materials are eomprehensiveT^ 



H L 



H L 



SA A D-^D- 



-NAl 



-4t L 



SA A P SB NAl H L 



3A A' P SD- 



SAI 



44 . Ttw--u??af-^ypf>Qrt matefials fi r ti effective, 
17. infjrm ation disbiavs are ^fectlve. 



18. Intended users can -easily . 



R^fvtly Qj'irate the program. 



19. Teachers can easily empiov the packgy e . 



20. The prbflrram appropHa re lv uses relevant computer 



liabl e in normal use.^ 



22. I .would use Oi* recommend uise of this package with little 

no r:*^"nge^ _ __ _ ...... 

CHECK L_wQUJLd_ use _pf recommend use of thif pickii^« only ir certain 

ONE- chancres were. made. i 

ONtY ~ I would not use ov recommend thia p*ickage. ^ 



Thi*5 work was devloped under contract #400^-0103 with the Nmional Insti^^ 

dPmem dci^fr 0^^^^^^ position on policy of that agency, and no of f icial endorcement of these materials should be .nfen i. 
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24. If yoa woaid consider using. this package describe prbceduree ibr 
its effective use in specific classrbbm settings. 



25. List or two major strengths bf the package with suppbrtirig 

comments . 



26. List one or two major weaknesses of the package with supporting 
comments. 



27. 



In the box at the left, indicate your overall opi.:ion of 
this packa^r.' by '-nriting an integer from 1 to 10 (l6 being 
the high value) , 



Copyright I^?0, Northwest Regional Educational Laboratory 
11/80 Field T2st Veraidf. 
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SQFWARE £WLi|r/ON cmKim 



i 



i NAME: 
SUBJECT AREA. 



SQURCEi 



COST: 



REVIEWER'S NAME: 



1. INSTRUeTiGN At RANGE 



7. CONTENT 
tow 



z-^ DATE: — 



.grade level{ci 
. ability level(s) 



2. INSTRUCTIONAt GROUPINS F0R PROGRAM USE 
individual 

small group (size: ) 

large group (size: ___) 

3. EXECUTION TIME 

rriiriutes (est'rhated) for a^erags use 

4 PROGRAM USE(S) 

drill or practice 

, _ ... tutorial 

Simulation 

instructionaigari'ini) 

problem Solvmc 
informational 

.biherf 



instructional focus 
instroctlonal significance 
soundness or validity 
compatibilily with ottier materials used 
8. MOTIVATION AND INSTRUCTIONAL STYLE 



pBssive 



/div 



aci/ve 



none poor 



high 



good 



5: US' ORlENrATION: INSTRUCTOR'S POINT OF VIEW 
low hioh 



freedom from need to intervene or assist 
6. USLR ' -.ilEN ;TinN; STUDENT'S POINT OF VIEW 
low high 

quality of iiections (clarity) 
quality of output (conteni and tone) 
quality of screen formatting 
freedom from need lor external inforrnatioh 
fru^dom from disruption by system errors 
simplicity of user input 



type of student involvement 

degree of student control 

use of gariie format 
use of still graphics 
use of animation 
use of color 

use of voice input and oatpot 
use of n'orivbice audio 
use of light pen 
use of ancillary materials 
jse of . 



9. SOCIAL CHARACTERISTICS 



piesentBDd _ mt . . preseni anof 
nepaZ/Ve presen; positive 



:etition 
cooperaiiof. 

humanizing of computer 
moral issues bi' value judgments 
sj;nmar|y of student perforinance 



From: Heci, W.P., Johnson, J. and I? \fq R.J, Satdeltnes fcit Evalaating ConiputerijsetL X 
Jatib: 



.^^^ Jatibnal Council of Teachers of Hatheinatics, 1906 Association Dtc, Restori, VA 22091 
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1. The grade leveic and ability levels Idi a pafticu'jr program are primarily determined by the concepts invoii/ed. Oiher im- 
)Ofiant laciorsare.reading level, prsrequisite skills, degree oi studenj coritfoj.indJMnde^^ use. 't is possible lor a 
jrogram to be flexible enough" to be used across a wide ranga oi grade levels and ability levels. 

2. Some prograrfls are designed lor use by individoals; Others have been or can be modiiied lor parjicipatib'n.by two grjhree 
)erspns at a time. Simulations or d^emonstraiions often pose opportunities for large-cj'oUp 'nieractid;^. A given program may be 
jsed in more (ban one groaping; depending on the instracior. . . 

3; The iirne reqaired ior the use of a program will vary considerably. Include ibading iime lor cassettes. A time range is the 
jpprdpnaie resjDdhse here. 

A, fhstructiohal programs can be categorized according to their uses. Some programs may have more than one use, thus 
ailing into more than one oi the following categories: 
Ofi/i 0/ prac(/ce.- Assurries that the con 

Tuional: Directs the full cycle of the instructional process; a dialogue between the rludent and the Computer. 
5>imii/a()0n.' Models selected, alterable aspects of an environment, 
/nslruci/ona/gam/ng: involves random evenis and the pursuit of a winning strategy, 
Piobiem solving: Uses general algorithms common to one or more problems. 
fntOfmatio al: Generates Information (data). 

5. These are lactors relevant lo the actual use of the program frbrh tt^.e point of View of an instructor. 

f /a/'b//i/y: A program may allow the user or the instructor to adjust the program to different ability levels; degrees of diiiiculty, 
3r concepts. 

tnmmmn orass/slance; A rating oi "low" means considerable teacher interveniior t assistance is required. 

6. These sre lactors relevant lo the actual use of the program from the point of viev ci 2 student. 

Dueams: The directions should be 'Complete, readable, under the user's coritroi (e.g., should not scroll off the screen until 
jriderstbbdj, and use ajDprbpriate exa 

Oulpiyi: Program respdhs'c;;-. should be readable, understandable, and complete, if in response to student inpnt, the output 
should be oi an acceptable to: le and consislent with the inp^^ 

Screen formttm The lormais duririg a program fLin should not be distracting or clunered. Labels and symbols should be 
itieahirigfut with.'! the given context; • _. 

Bieml ^mmn: A program may loqoire the user to have access to Information other thanlhatprbvided M'hin '^^^^^^ 
rpay include prerequisite content I<n0';jledge or knowledge of conveiiiions used by the program designer as well as maps, 
books, models, ;-nd so or ' 

Sysim erm: Systei ttie involuntary r^rmination of ihe- prcgrdm. • 

/npoc A program st^ a user knows when and in wHaMorm input is needed. It should avoid using characters 

with special meanings, , -i iocationi to rjaiiicular jreen areas, :nd req,'''3 minimal typing. 

7. These are irit iers > , . .i the subjict' matter non'.eni o' the program; _ 

Focus.- The program topic -^riiiuld bii clearl/ defined end of a scope that permits jhoroagti treatment. 

S/gn//icance. The instructional objeotives 0' the program must be viewed as imporlant by the instructor. Also,, the program 
should represent a valid use oi the computer'^ capabilities while improving the iristructiorial process. 

Soondness or validHylhe concepts and terms ernployed ^hbuid b;5 correct, clear, and precise. Other important factors are 
Ihe rate of preseniation, degree of dilliculty, and internal consistency. 

Compatmr The content, terminology. tea; iing style, ^nd educational philosophy of the program should be consistent 
wiih iiibse generally encountered by the student. 

9. Compeiiiibn, ccnperation,ind v^\iu(^s ?,.e concerns that may be a fuhctioh of the way a program expresses them. (War 
gaming and the "tiangman" format are Soinple issues.) Also, the "humani2i7ig" of the cor,iputer may sen'e for m oi'valion or to 
red''"" 5""'eiy. but it also may becohie ledibus, misleading, and cdUhterproductiv:^ 

TE^fcnary bl siudent i3erfdrrh?,hce (:an be dichd.oT.oUs (win Cf lose); statistics, (time expended or percent of iiems cor- 
rect or sijbjective (as in the evalaai'.on of a siniulaiionj, It may bt for siu:!ent, t.ichfjr. or both. 



CDtlRSH'fi^ EQUATION FOm 
UiSi,'^ of prcgraiii 



hfer'^r/actiu. jr's or distributor's nan^ 
Address 



Gost - Cdpyr? 



Ava3:labie for x^^t microcDnputers (nodel and menory) 
Peripherals needed 



Reviewer's name q^^q 

Description of program 



Approptlate grade level: primary ir^ter. jr.' hi^ sr. high college 

Type of cOTputer applicat±on(s) (check one or more) 

^ ^imilation renfediation 

- _ tutorial ; enrichment 

^ and practice nsnagement (only) _ 

— ~— S^nfe^ ^ . ^.-diagnostic/prescriptive 

— — — iJTOblera solving other- 



Kinds of courses for -y^ch this progi'?-: appropriate 



PrereqxiLsite sld.l2 s or courses needed 



m^'iSlS (Check yes , no or not applicable) YES NO M 

a. Content has clear instrvictional ohjectives. 

b. Cdntei:t is accurate. 

c. Content has educational value. 

d. Content is free of stereotypes. 

e. Content expresses positive human valiies , 

f . Program is appropriate for targeted audience . ^^^^ZI 

g. Corrputer br^ches to appropriate dj.ffirii'^.Ly. 

h. Sraphics/sound/color h^Te instructional valtie. 

i. Frame display is, effective. 

j. Students can use pxo.'jrcSt easily. . . 

k. Teachers can utilize die pfogr^ easily; — ~— 

1. Documentation is eorprehensive. _ 

m. Coiputer is an appropriate tool for activity. ^^^^^^ ^ 

n. User can control rate/sequence/directions. ~ 

o. Fefidback i:ised is effective and appropriate. " ZZZT^ 

RECCMMEND for purchase? y es n o c ohditicnai on: 

VeiTTiission to reproduce for classroon use by Mcrocorrputer Resource Cen'".ir^ 
Teachers College, Columbia Univers"** ty, New York, New Yoik. 
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M.E.C.C. 
STUDENT EVAI.UATI0N OF 
MICROCOMPUTER MATERIALS 



STUDENTS NAME GRADB ~ 

SCHOOL TEACHER 

DATE PACKAGE TITLE 

PROGRAM NAME - APPBOX1A1ATE AMOUNT Or- 

TIME SPENT 



CIRCLE THE BEST ANSWER: 
Write cdrhmahts if ybU want) 

LJsiriQ th's lesson was: Comments: 



1. t£asy 

2. Somewhat hard 

3. Very hard 



After doing this lesson I would: Comments: 

^JM iP 3polher j[i<_e t his 

2, Rather not do any more 

lessons like this 

F om doing this lesson I' learned; Gc^Timents: 



1 A lot about the subject 

2. A little bit about the subject 

3: Nothing 

Describe v/hat you would dc :o maKe this lesson better. 



Thank yo;? for your help.' 



-^IGS" ^^f.nosota Ed. it.o.vv M- ^.p'/ ig ;:-f- 



April/May/j jne iijcj2 KlONiTOR 



FRJWAN VAbUES eRITeRIA l='6R EVALUAti^NG EDUCATIONAL SOFTWARE 



SihC3 '-host edUcdtidpdl so. ^\vore evaluation forms do no contain criteria related 
to hurhdh • oiwcv, the Mid-Atldritic Centers for Race arid Sex Fc^iS'-yJiave developed these 
five it^^nis ':iot can be ihcorpcrdted into any software assessr These criteria rnny be 

duplic^iroc ;.r':J used as long ds ;:fedit is given to the center? 



l^J^^J'^^^pag? osed in the educational software free Yes No 

fr-onr> bias_on the basis of race, sex, ethnic group, or 

disability? 

2. Are the text arid graphics free from stereotyping on Yes No 

the bdsis of rdce^ ethnic group, sex or disability? 

J. Are women and minority group mem Yes No 

repre^^ented in text and grdphics? 

^* ^^PSPJ^t^J^^A^^l^^^^^ rdcfdl dhd ethnic groups Yes No 

and women and men presented in reajistic dhd/dr 
historically accurate ways? 

5* !s the edulcationaJ software free frorn violence or Yes No 

extreme forms of corinpetltion? 



The Mitl-AtlcStic Centers for Race and Sex Equity 
The Amctf'ic.tjn University 

Apfil 1983 



b-i3 
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Stdtisticdl DvegS^iew; A Look qt tHe bobor Force 



T'-iis Si:':*''or ;>ro^ents dn bvervieW of the pdrliclpdtioh of minor l±ies and women In 
computer-relc'lcu e''r;Uioymeht ^ educatibngl programs. The chapter also 

presents projected bc-rupatidhdl growth trends. The fdliowing tables and inforrhdtional 
articles are incjuded: 



Chart I: EmpJoyment in Computer 
Occupations By Race and Sex, ! 972 & 1981, U.S. 
Department of Labor ................... 



Chert 2: Distribution of Computer Workers By 
Occupct.bn^ 1970 & 1980, U.S. Department of 

Ldbbf E-2 



Chart 3: Pefceht Change in Emplpyrhent of 
Computer Wbrkers And All Workers By Industry 

Division, I 970-78, U.S. Department of Labor E-3 

Chart ^: Proj-ected Change of_ Computer 
Occupafions, 1980-1990, U.S. Department of 

Labor ..... E-4 

Chart 5: Prircentdge bf Degrees Cbhferrred 
By Ihstitutibns bf Higher Education, By Racial. 
Ethnic Group i Major Field bf Study, ond Sex of 
Student: Ur^ited States I 980-81 , National 

Center for Education Statijtics , . . 

"High Tech Requires Few Brains," TFie 
Washington Post, Jcrioarv 3i3, I 983^ 
questions 1he_ assumption that the high tech 

revolutioh wiK necessitate dri increase in skill 

level of the bverbae Aniericun worker . . E-7 
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STATISTie;\L QVERVIEW: A hjQQK AT THE LABOR FGReE* 



"TtiKS number of cbrhFHjters in operation has been increasing ^fedoily during the last 
dscdde. With the ihtrbdUctjcMl of rriicrbcbm that increase has been dccelerdted.. 

Estinnates indicate :hdt in 1970 100,000 bomputer systerhs were in Use? by 1980 that 
increased to 600,000" (U.S. Department of Labor, 1 981 )• 

With the increase in computer systems there has been an accompanying increase 
in the number of people employed in cbmputer-reldted jdccupaf Ions. From 1^72 to I9|l 
the number of cbrhpUter progr:jmrners .1 by 95% arid the number of systems 

9PPj/?ts _i»>^reased by 184%. DUririg the sdrrie period corhpUter service technicians 
increased by M 7% and computer peripheral ev^uipment bperdtbrs Iricredsed by 183%. 
(See charts _l & 2.) The increase m computer v/orkers has been apparent in many 
industries^ (See chart 3.) 



CHART I: EMPLOYMENT IN COMPUTER OCCUPATIONS 
BY RACES SEX I972 & 1981 





1972 


1981 




Total No. 

in Thousands 


2 Black. 
& Others 


X Female 


Total No, _ _ j 
in Tltousands t 


X BlacK 

n Ochera 


Z Female 














To cat Work Force 


82,153 


10.5 


38.0 


100,397 


11.6 


42.8 


Progra&fsers 


Isa 


5.4 


19.9 


367 


10.4 


29.4 


Syttceraa AaaXysta - 


75 


5 4 


10.8 


213 


8.0 


25.8 


CbmpiiCt^r Service 














Technicians 


46 


4.4 


2.2 


100 


8.0 


7.0 


CoapuCer & Peripheral 
Equipment Operators 


199 


10.2 


37.8 


565 


15.8 


63.8 


1 key Punch Opera cors 


284 


15.5 


89.8 1 


248 


19.4 


93.5 



Sdurcft: U.S. Oeprirtmeht ot Labor 



_ Programmers, systems analysts and service technicians tend to be the higher 
salaried computer occupations while computer equiprhent operators and keypunch 



•^Developed by Ed Roberts, Program Officer, Mid-Atlantic Center for Race Equity; 

^errhission is granted to duplicate and use this material as long as credit is given to the 
author dhd tne Mid-Atlantic Centers. 



chart 2i Distribution of computer workers 6y eeoupation, 
i97G^indi980 

1970 1980 




Source: Bureau of Labor Slat ittic;:. 
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Ghari3. Pereent cRange in employmeht of cbmpUtef workers 
arid all workers by industry division, 1979-78 



Industry division 
Totai, ail industries 



Agriculture, forestry, 
and fisheries ^ 



Mining 




Gdhstructiori 



Mariufacturirig 



Trahspdrtatidn^ 
cbrhmuriicatibhs, 
and public utilities 

Wholesale and 
retail trade 



Finance, ihsurahce, 
and real estate 




■ 



Services 



Government 



1/ Decrease of jess than 0.05 percent. 
Sblirce: Bureau of Latx)r Statistics; 



25 



Percent 
50 75 



T 



Computer workers 




100 



125 
"1 
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operators are at the lower end if the. pay scale dhd are classified by the Dispdrtment of 
Labor as clerical occapations. These lower. paying bccUpgti.ohd cdfegbries have a h[gher 
^rcentage of women .arid_ blacks. In I98U of the 5iS4,bbb cdmputer and peripheral 
equifDrhent ojDerdtbrs, S3,8% were wonieh dhd \5.8% were bjack. there were 248,000 
keyiDuhch operators erhpldyed in 1981; 93.5% of thenrj^ were wonaen and 19-4% were 
black. In addition^ there has been a decline of approximatelyJiO,0O0 keypunch operator 
jobs in the 10 years from 1972 - 1981. (See charts I & 2.5 This deciihe is expected to 
continue through the SO's. 

While the number of blacks and women employed in hj§hAr_pdj)Mng^ 
related occupations has increased^ they have not kept pace with their representation in 
the total work force. In 1972^ blacks were 10.6% of the total v/ork fcrce but Held 5.^% 
of the computer prbgrdrhmer dnd systems arialyst jobs and 4.4% of the computer service 
techhicim jobs. In ^982 blacks were 11.6% of the total labor force. While they were 
10.4% of the programmers they were only 8.0% of the systems analysts and 8.0% bf the 
computer service fechniciansi (See chart I.) 

For women, the disparity betNyeeh their represer^tation in the J abor force and 
representation in the higher paying cc^tlputer-related jobs was even greater. ln_1572 
women were 38.0% bf the Idbbr force but were^only l 9.9% of the programmers^ 10.8% cf 
the systerhs dndlysts and 2.2% of the computer service ^technjc By 1982* wbrheh 

increased^ their representation in the total labor force to 42.8% but were 29.4% of the 
programmers, 25.8% of the systems analysts and 7.0% bf the computer service 
technicians. (See chart I.) 

It is projected that the increase In computer use_and the accompanying increase in 
computer-related jobs will continue mto the next decade. Projections for the decade 
1980-1990 have teen released by the Division of Occupational Outlook^ United States 
Department of babor. eompafer-related occupations which are predicted to increase 
markedly are cornpofef dhd peripheral equipmeht operator^, computer programmers, 
computer systerns analysts dhd computer service technicians. (See chdrt 4.) 



CHART 4: PROJECTED eHANSE OF COMPUTER OCCUPATIONS 

1 980 - 1 990 

% Change 

(High and tow P ro j ec t ±ons ) 



Total All Occupations 


17 


- 25 


Computer Programmers 


49 


- 60 


Systems Analysts 


68 


- 80 


Computer Service Technicians 


93 


- 112 


Computer and Peripheral 

Equipment Operators j 


66 


- 77 


Key Punch Operators 


9 


- 3 



Source: U.S. Department of tabor 

1 

... 

9s ; 



CHART 5. Percentage of degrees conferred by institutions of higher educatibrii by 
racial/ethnic group, major field of study, and sex of student: United 
States 1980-81 ^ 



tCudy «hd vcit of studeiit 



BACHELOR'S DEGREE 



WbUe noh- 
Hlipahlc 



Black DOn- 
Hlipanlc 



Hispanic 



(934.800) 
50.3 
49. B 



(LS,120) 
67.5 
32.6 



(7^.954} 
69.6 
10.3 



(it. 078) 
57.3 
42:8 



(23.950) 
75.5 
24.6 



B6.4 
43.5 
43.0 



83. 1 
57.1 
26.1 



8i;2 
72.7 
8.6 



85.3 
4910 
36.4 



88.7 
67.4 
21.4 



6.5 
2.7 
3.9 



5.2 
2.1 
2.6 



3:3 

2.7 
0.6 



5:3 
2:5 
2.8 



3.8 
2.6 
1.3 



2.4 
1.2 
1:2 



2.0 
1.3 
b.B 



2.0 
1.8 
0.2 



1:1 
lA 
0.7 



1.7 
1.3 

d:5 



MASTER'S DECREE 



Total 



UbUe con- 
Hispanic 



llacltoon- 
Hlapanlc 



Hlapanlc 



(294.183) 
49.6 
SQ.S 



€4,143) 
76.7 
23.4 



(16,358) 
91.7 

a. 4 



(2,565) 
65:9 
34.2 



(5,227) 
79.3 
20.8 



82.0 
39.3 
42:8 



68. L 
52.0 
16.1 



62;i 

56.1 
6.0 



73.? 
47. 3 
26.5 



78,8 
62.3 
16.5 



5.9 
2.1 
3:8 



1.7 
1.3 
0.5 



1.6 
1.4 
0.3 



2.2 
1.3 
1.4 



2.1 
1.6 

a:6 



2.2 

l.L 

1:2 



1.5 

i.i 
0.4 



1.7 
1.6 
0.2 



1:6 
1.2 
0.4 



1.1 
0.5 

0:2 ; 



DO(rrORAL DECREE 



Wblce tioR* 
Hlapanlc 



llacic iton- 
Hlapanlc 



Niapahic 



(32.829) 
iZ.Z 
31.2 



( 252) 

9b. i 
id.d 



(2,551) 
96.0 
4.1 



( 728) 
84.4 
15.7 



(3.140) 
88: 1 
12.0 



78:9 
52.8 
26.2 



73.1 
64.3 
B.B 



53.0 
Sd.B 
2.2 



69.7 
58.0 
11.7 



77:9 
6S.6 
9.3 



3.9 
2:2 
1.8 



0.4 
0.4 



1.0 
0.9 

b.i 



1.3 
0.9 
0.5 



1:1 
0.9 
0.2 



1.4 
0:9 
0.6 



0.9 
6.9 

b.i 



0.9 

0.6 
0.3 



o.a 
0.7 
0.1 



1 Nimbera aay not total 100 dua to rounding. 
Source: Natljoal Center for Education Statiitlca 
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In addition to the jobs which are directly involved with computers, personnel in 
other occupations such as secretaries^ dccb.untdnts, mdndgers and engineersVds well as 
those in hew and erherging. occupkitions will be utilizing computers. and will heed to 
become' computer literate. This occupational butlbpt: plus the Use. of the rhicrocbrhputer 
in ieisure and other persbridi activities has sighificnnt irriplicdtibns fbr elementary^ 
secondary and higher education in this country. 

. From its inception edpcation in the United States has Been designed to hejp 
fDrbvide equal opportunities for all. Gur schools rnust provide al[ of oar students with' an 
edUcdtibh thdt will serve them throughout their llves._ With the proliferation' of 
cbrhputers drid the emergence of the information society it becbrhes particularly 
important to trdih students in rhdth^ science dnd cbrriputer educatibh. 



PorJ^ of the probl^rn of the ynderrepresentation^ of wqnnen and blacks in the higher 
paying computer specialist positions is due to the fact that these are positions^' that 
require d college education. Wornen and blacks.are not receiving a high percentage of 
the college degrees in computer-related fields. (See chart 5). / 

In summary, there is dh underrepresentdtion bf rhinbrities dhd ferhdies in both 
pomputer and cd^^ occupations ds well ds in relevant degree prbgrdryis. To 

bf? sur^ that students are not excluded fronncomp^ occupations and ne I a ted/ fie^ld^ 
they must hove an education which includes extensive elementary and high/ school 
preparation in math, science, and computer literacy. This will allow individuals to enter 
college prograrns as well ds cbrrifXJter-related bccupdtibrs which do not require a degree 
but do require d background in rhdth arid science. / 

/ 

/ 
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The jo6s being created will demand less sldll, not more 



By Henry tevin 

and Russell W. Rumberger 

MUCH IS BEING IVIADB of our 
iirriyal into the u^e ()f liixli; 

technoiugy. . tn .Massachusetts . last 
weetc. Presiclerit Reagan c}eclurccl the 
country is '*in a great trannition" to 
bJgh tech, ilirthihg the hdtioh that 
the nations economic ills will be 
cured by uur new sweetheart Indus- 
try as it spawns massivie numbers of 
hew jobs requiring sophisticated 
mathematical iind engineering train- 
ing while reducing or even eliminat- 
ing opportuhitie^^ 

Well, th(^ evidence suggests it isn't 
&OLhg_tb work that way. 

High tech is neither the place 
where most hew jobs will be tound 
nor will high tech require a v?i«;t up- 
grading of the' skills of the American 




e*;onomy and educational system will 
have to make specific adjustments to 
alleviate them. But that is hardly the 
general shortage of skilled workers 
P^vjecjted by thb^^^^ have exagger- 
ated the effects of high-tech. , 
__ NM^ier will the high-tech transfor- 
mation of existing iobs create • de^ 



labor force: -To the cpntrary, the ex- mahds for increasingly sophisticated 
pansion of the lowest-skill jobs in the work skills: Secretaries will work with 
American ec(mo^^^^^ Word processing equipment; book- 
strip the growth of high-technology keepers will use computerized, fin^n- 
bhes^ And the proliforatjon J)f high- cial spread sheets; purchasing ancl in- 
technology industries and their procU ventory clerks will apply computer- 
ycts isjar_ mbre like^^^^^ ized record systems; mechanics will 
skill requirements for jabs in the U:S: use diagnostic equipment emplbyiiig 



ecbhomy than to upgrade them 

Last year the Labor I3epartment 
did project that in the *80s, jobs for 
computer programmers would grow 
between 74 and 148 percent while 
overall job growth would only be 22 
percent, * 

But the percentages are mislead- 
ing. The:total number of new jobs for 



minicomputers; telephone operators 
will rely on cbmputeriz^^^ 

But there is little evidence that 
^ese jobs will require wbrker^^ with 
more sophisticated skills. To the con- 
^rary> studies suggest that the new 
technologies provide opportunities to 
further simplify and rbutihize work 
tasks and to reduce the opportunities 



cbmputer program me^^ is expected 'for worker individuality and judge- 
to be IbO.OOO. Some i. 3 million new 
i^^i^ re pre yected for ja h i tbrs , nii rses! 
aides and orderlies. That's nine un- 
skilled jobs in thes^ categories alone 
for every computer programmer: Jn 
tacU no high-tech job even makes the 
Labor Department's t()p 10 in terms 
of total number^ of jobs added to the 
U.S. economy. 

New jobs for data- processing-ma- 
chine mechanics will increase 148 
percent, the fastest growing job cate- 
lP_ry' P^?^ l^rge Jain translates 
into an increase of less than 100,000 
hew jobs, while 800,000 new jolxs are 
projected for fast-food workers and 
ki tc he h hel pe rs a I one. 



ment. 

In such diverse areas as office 
work, data prociSvSsirig, drafting, 
wholesale and retail trade, and com- 
puter programning, micr()comt)iiters 
are making it possible to utilize per- 
Ij.^wer skills to" jjerform 
highly sophisticated functions: 

Uswig cbrhputers does not neces- 
sarily require computer skills: Forex- 
ample, the new generation of office 
computers is specifically d-^if^ned so 
that "no special computer skills are 
needed." The latest word processors 
can even correct typing errors auto- 
matically by the use of electninic dic- 
tionaries, so letter-perfect typing and 



Of course^ occasional shortages of strong spelling skills are hb longer re 



skilled workers will arise in pa'rticilar 
occupations and inuu.stries as they 
have occurred historically. Both the 



_ J^^'^ry j^^i^,^^ i-s director of , 
and Rusi^eii Rumherj^^er a n^- 
'?*?.<?r<^^_^<^<'^/i<>^i-'>'^ CLt, the. Jnsti^ 
lute for Rvsearch on Educci' 
tionql Finance and Governam^e. 
at Stanford University. 



quired. 

computer lahjiiage^^^ have be- 
come more **user-friendly" and so- 
phj'^ticated software has become 
available for a large variety of tasks, 
many computer programnung posi- 
tions have been eliminated or down- 
graded in terms of their -ikill require- 
ments. 

In fact, the use of sophisticated 
eqiiipment often modn^, ^feat the 



By Marts BlHlior.<t 



^vbrker recLuires less soj)hiht^cafcd 
skills. Today's Ford Escort , is far 
^oxQ sophisticated than the Model T 
of 50 years ago: Yet it is far easier to 
drive tbday's vehicle. Cornpirtei«_vare' 
far mora sopisticated today thati they 
were 10 or 20 years ago. Yec the Skver- 
age programming task is considerably 
less demanding than it was when 
there was the need tb^ repnigram 



gat 



plugboards and work in machine lan- 
guages. 

VVorkers will need to learn differ- 
ent skills rathei^ than rribre demaml- 
ing ones. Certainly word processing is 
djfferent in sbme respects from 
ing. However the new skills needed 
pah be acquired through on-thejbb 
training: An expanded foundation in 
science, mathematics, and cbrhputer 
programming is hardly necessary: 

We see an entirely different set of 
problems arising from high tech than 
is popularly assumed. Not only will 
the ecbribrny create more IbW-skill 
jobs than high, it is possible that high 
tech will eliminate far rnbre jobs than 
it will create. For example, experts 
•"^^^^est that the use of computer-as- 
sisted design (CAD) software may 
eljmihate a rri^ybrity of the 300,00f 
drafters in the U:S: 

If the future of work is being writ- 
ten in Silicon Valley, the danger signs 
are already evident. Afthbugh tlwfre 
are clearly some high-level execu- 
tives, programmers, and engtneecs 
who are stimulated by their jobs in 
the Valley, most workers in these in- 
dustries are ctencal employes, assem- 
bly workers, and low-level techni- 
cians _the challenges ofjyhose labor 
may leave something to desired: __ 
_ _^ recent front-page story i ri Tlit 
San Jose Mercury estimated that a 
third ()f all workers in the Valley ire 
involved in dnigs and alcohol and 
tlat drugs are largely responsible for 
thefts on the job, accidents and a de- 
crease in productivity and quality. 

It is time that we take a clearer 
look at the job implications of high 
technology, rather than blindly ac- 
cepting the folk wrsdorn on the sub- 

jdCt. , 
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Software Reviews 



C6un0WBr0 I^Wppri Card 

150. West Caroi>..Street 
Compton. CA 90220 

(21 3) 637^21 31 

this review of educational micro- 
computer software is published in two 
editions: EleniehtarYlK-6) and 
ary. Each issue contains about 20 
reviews, covering: Apple, Radio Shack, 
A tar I ^ C p rn rn p d g re, a_n d T e_x_a_s 
instruments-related educational soft- 
war(5. DescrijDtibris of each prdgram 
Lncjude^ a_summ_ary evaJuajLonJf^^ rates 
specific aspects of the programs from 
"A" to "F". Coursev^are Report Card 
subscriptions are $49.95 for five issues 
daring the school year: 

Journal of Coan0W9r9 Review 

The Apple Education Foundation 
20525 Marian! Avenue 
CoAertino. _§501 4 
(408) 973-2105 - 
__jjie foundation's lEducatibriai Pro- 
gram Eva^aation Center (EPEC) pub- 
lishes this journal tri-annualiy, featuring 
reviews of commercial software for 



Apple mIcrocampQters: Catalogaing 
and source informatidn, and sample 
screen _dispj_ayjs_ are_ proyLded, for ealch 
software package reviewed: It is avail- 
able from micrbcbmpUter dealers. 

MACUL Joumi 

c/p Lary Smith 

Wayne County ISD 
Pq Box 807 

Wayne, p 48 184 

The Journal of the Michigan A ssocia - 
lion for Computer Users in Learntng {see 
t oc aj Res purees: Mich igan )^ \s pu b - 
lished occasionally and is Included in 
the MACUL membership. The Winter 
1 981 jss ue gi MACUL Journal was a 
special report consisting ot 1 43 educa- 
tidrial sdftwar.e risyiews. Most of the 
software reviewed is for Aj3j)le systems, 
although TRS-SO. PET, Atari! and Texas 
Iristrurhehts sbftwaris is included. 

MicroprocmutorJ^amem^ 

EP/E Maiaifala naport sa/^m. 

from: EPiE Institute 

Box 620 

Stony Brodk^ NY 11790" - 

(51 6 j 246-8668 

This report includes reviews of six 
cbrnprehehsive, cbrnrnercial education- 
al software packages. The. contents, 
methodology, and use considerations 
are eyalUated for each pa^^^ Re- 
commendations and criticisms of the 
software are included. The report also 
incJydes critical evaluations of micropro- 
cessor games. 



Peaiinga VI 

PO Box 1 88 

Las CrUciss, NM 88004 

(505j_526_8364_ 

Peelings It, published nine times a 
year, evaluates Apple II software and 
hardware. Jijescribes arid criiicaJiy 
examines commercially available pro- 
grariis including ease of Use, dbcUmerit- 
atjpn, and_e_rrors,_Proirams are rated by 
tetter grades: Pee/Zngs //_will have a 
regular education section. Subscriptions 
are $21. 



ScAoo/ MiCTQwaTW Havlawa 

Dresden Associates 
PO Box 246 
Dresden, ME 04342 

(2071 737-4466 : 

Produced by the publishers, of the 
School MTcroware Directory {see Soft- 
vvare Directgriesj, this peribdical con- 
tains indepth user evaluations of soft- 
ware programs for Apple, Atari, PET, 
arid_TR.S.-M rrilcrbcprnpUte^^^ 
School Microware Reviews encourages 
teachers to submit courseware evalua- 
tions. 



Sottmmm Pawlaw 

MecRler Publishing 
520 Riverside Avenue 
Westport, CT 06880 

(203) 226-6967 

A review of computer programs for 
library and educational applications, 
Sp/fM^re /?ev/5ws also coritairis articles 
on software concepts and evaluation. 
The review is published quarterly. 

TAtMIS Coaraawara Patlnga 

1 1 5 North Oak Park Avenue 
dak Park, IL 60301 
(312) 84a-4000 

TALMIS. an information service for the 
edu cat ion a!_s pft ware _ Lnldust ry,_ _as_k_s 
panels of primary and secondary school 
teachers to isvalUate and rate cbftlmer- 
ciai educatiorial. softwaLel.. TALMlS 
regularly publishes information from 
these sUrveys, arid the first edUcatibrial 
software ratings are available.. .A 
newsletter summarizing this information 
is available free of charge to participarits* 
in the survey, and to others for $6.95 per 
year. 



From: 1983 Classroom CoiDpti ter News 
Di rectory of Educatiorial Cbmputihg 
Resources published by Iriteritibrial 
Educations Inc. , 341 Mt. Auburn Street 
Watertowri, MA 02172. 
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Software 

Clearinghouses 

Conduit. 

PO Box 388 

jowa City. \A 52244 

(31S) 355-5789 . 

Cdhduit both reviews and distributes 
s oft war e, AUHo u i^h pri rriar i ly cb ncer h e d 
with software tor higher education, some 
of the prbgrams risviewed and dis- 
tributed are _approjDrLat_e iQr_ advance d 
high school math and science classes. 
Cpjiduit has a pro\ec{ to convert niain- 
frame and minicomputer programs for 
Use on mircrocomputers. aithopgh only 
s ey^e r aj__ jd o_z e h a s y e t ha v e b e e n 
completed. Its authors', guide has_ been 
used as a mjjdel for establishing gaide- 
U n es for d ey e I b f3 i h g_ a h d is v a I u a ti n g 
software:_Condu it also publishes a 
blahhual. PTpettne. (see Periodicals). 

Microctirhpute^ 
AppUcatlons Nftwork (MEAN) 

256 North Washington Street 
Fails Church. VA 22046 

(703) 536-231 0 

MEAN helps educators develop and 
sell software and prdvides information 
on educational micrpcpmpuler ajDplJca- 
tidns. MEAN encourages software deve* 
jp p rrieni in are a s d e I i h e a t e d by it s 
members. For example^ _MSM_S 
(Modularized Student Management 
S_ys_temJ_reduces staff time in 
maintaining individual student, fjles in. 
special education. SP f:D READ and SP 



ED MATH software provide assistance 
tpjeache>s_ devejppin^ 
having difticahies with reading and maih. 
These prdgi*arns are now available. 
Members_pf_M.E.AN tece^^^^^ 
8riBf newsletter which provides informa- 
tion on dthisr softwai-e sources, industry 
news, a_n_d_a_ Aulbjcrlber exc^ha^^ 
particular microcomputer applications 
and requests, MEAN also helds local 
disiricts and si_ate agen'"Le_s_develJ9 
specific educational computing 
prbgrams. 

Mlcrocbrnputier Spftware and 
infomatlon for Teacliers 
(MIcrbSirn 

Northwest Regional Educational 

Laboratory 

300 SW 6th Avenue 

PjjrlJarLd,_OB..97204 

(503) 248-6800 

_ _iyllcrbSI_"n*js a clearihghbuse f or dcs- 
criptive and evaluative information 
about micrdcomputer-based software 
packages _fpr education. It has est- 
ablished procedures for eval.uaiing 
insti'uctidnal packages using criteria in 
lh_e_a_rea_s_pf content,! n s t r u ct io n a I .quality 
and technicaJ quality, The information is 
disseminated in print foj;m through state 
and. ipcaj educaLion _age_n_cLeAand sonne 
commercial and professional periodi- 
cals. It is also available as a database on 
the system of Bjbiipgraphlc Retrieval 
Services (see Datat)ases): Technical 
assistance to edijcatibhal agencies is 
available under contract, 

SOFTSWAP 

c/o Ann Lathrop. 

San Matea County Office of Education 
333 Main Sl'eist 
Redwood City. CA 94063 
(415) 363-5472 

__.SOPTSWAP, .a jbiht project of the 
Microcomputer Center of .th_e_San_Mateo 
County Office-Of Education and 
Cpmj3uter-Using Educate 3 (CUE) (see 
Resource. Centers _anp _Lpca/.'_.fle^ 
sources: Catifornra), receives donations 
pf public-dprnain educational soft 
evaluates and refines.the programs,_The 
fDrogrartis are available free of charge to 
educatprs who cop^them onto their own 
disks at the Microcomputer Center. 
SOFTSWAP also operates as a software 
exchange,. A n y _ e d u c a_ib w h o 
contributes an original progr.am_on a disk 
may request any SOFTSWAP djsk Jn 
exchange. In addit.ipn._SOiTSWAP se^^ 
completed disks (five to thirty, programs 
per disk) for a hdmihal fee. More than 
300 public-domain pr_ogra.rTis _are 
available on some fitt^disV^, for Apple., 
AtaiL._Cpnnpucolbr. TRS-80. and PET 
microcomputers.. F_o r _ a _ cp m p j e t e 
catalogue and_ardering information, 
send $1 to SOFTSWAP. 
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INFORMATION RESOURCES 
ON. . . 

MICRCXrOMPUTERS: A SAMPLING OF THE ERIC DATABASE 



Citations in this bibliography were selected from_the_ Educational Resources Information Center (ERIC) 
irdexcs Resources in Edjjcation and the Current Index to__3ournals in Education for 19S1 and 1982; Subject 
hf fadings usea to locate therti were Microcomputers arid/or Computer Literacy. 

Overvi e w 

peurzeig, W., et al. Microcomputers in eLduca^tion. Report _no» J»798 . Cambridge, MAt _ Bolt, Beranek and 
Newman, 19Sl.nERIC Document Reproduction Service No. ED 208 901; MF-$.91/PC-$8.60) 

A brief review of the history of computer assisted iristructibri and discussion of the currerit and 
obtehtial roles of microcomputers in education introduce this review of the capabilities of 
state-of-the-art micrcKiompujers and currently available software for them, and some speculations 
about future trends and developments. 



Frederick, F. J. Guide to microcompoters . Washington, DC:_ Association for Educational Cbmniunicatibhs and 
Technology; Syracuse, NY^ -ER4C CJeacihghbusc- bri- Irifbrmatibn Resources, 1980. (ERIC Dbcumerit 
Reproduction Service Nb. ED 192 818; MF-$.91/PC-$1 1.90; al^ available in PC from AECT Publication Sales, 
1126 16th Street, NW, Washir^tdn, DC 20036 for $1 1.50/nbn-members; $9.5d/membersJ 

''^ 90^.P?"?^.cnsive guid^ lo mjcrc>cornp_oters which. dUjcjjsses their general nature; computer 
[anguag^esj operating _and_ compatible systems;^ speciai applications and accessories; service and 
maintenance; computer assisted and managed iristructibri; graphics; time arid resource sharirig; 
potential instructiorial arid media center applicatibrisy and an extensive resource list. 

Gleasbri, G. T. Microcomputers in educatibiu The state of the art. Edueattonal technoloRy , March 198 1, 
24(3), 7-18. (Available UMi: 2Vt*\2^U) 

An .byeryiew of instructional appiicationi of CAI and microcomputer applications which discusses 
current developments in hardware and software, the rieed for indeperiderit review arid evaluatibri of 
programs, the growirig importariCe of cbmputer literacy, arid prbjectibris for the future. 

* f^c'sbn-Heern, L. (Eds.) P roc ee dings of th e NEGC 1981. National .Educational .Computing 
Conf e re nce-Cjri^ jSlorth Texas State University^. Denton, Tex as^ June 17-19, 1981) . Iowa City^ University, of 
Io>ya, Wee^ Computing Center, 1981. _ (ERIC Document Reproduction. Service^_No^ ED 207 526; MF-$.9I/PC- 
$10.00 from Computer Science Department, Oriiversity of Iowa, IbWa City, lA 522^2) 

Includes texts x)f mbre than 50 papers presented at a conference^ organized to present in one forum 
'^^j?'* y^r*^ i"^S^_'''^*nS computers in educatiOri in th* United States. Top include 
simul atibns, videodisc _pro ject.Sj administ ration, co mputer Ij teracy^ busiriess,_ higher educat ion , 
hurnanitiesi^ scierLCCi spci.al scienceiL computer science, preschool/elementary applications, graphics, 
mathematics, engineering, i id health education. 

CorripQter Literacy 

» ^- V ^r. Comput e r lit e racy -^r-ejementafy and-secon^ary teachers. _ .Paper p.rese n ted at .t he_An n ual ' 
Meeting of the Texas Association, for Supervision and Curriculum Development (Houston, TX, November 5, 
1980). (ERIC Document Reproduction Service No. ED 208 868; MF-$.91/PC-$2.00j 

Examines procedures for designirig the first stage of a -systematic plari'tb iricbrpbrate cbmputer 
technologies in elemcritary arid secbndary schools. Based bri the ratibriale that a computer jiterate 
faculty rriust be available to rriake decisions on effective cbmpiuter use, the paper discusses roles 
that teachers and computers will play in educating students in the 2i5t century. 

Kirchner, A. M. One state's approach to computer literacy. Technological Horizons in Educatiori , May 19S1, 
8(i»), i*2't*t*. (Available UMI: E3 252 831) 

Reports bri a pilbt project tb intrbdujce a beginriirig cburse in^ cbmputer literacy for elementary 
^^'I'^^S^ P9^'^~s^.^*^'^*^^'"y students in Pennsylvania. Includes descriptions of course rationale and 
teacher training. 

Mayer, R. E. Contributions of cogriitlve scierice arid related research bri learriirig tO the desi^ri bf cbmputer 
literacy curxicula. Repbrt rib. 81-1. Series iri learning and cbgnitibri . Santa Barbara, CA: Un]versit>^oi 
Califbrriia, Dept. bf Psychblogy, 1980. (ERIC Document Reproduction Service No. ED 207 551; MF-$.91/PC- 
$3.65) 



CIt*JiH_nghoui«c on Infprmalion Rt* hourcf n, SyracuBjr t ni>_»*'>i*y 
School of Education, S>racunc. S.V. 13210. |31SI 423-36W 
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Reviews the research on techniques for . increasing, the, novice'5_understanding of ^ c^^^^ 
prograrorning, and considers the potential, usefulness of five tentative recommendatjons pertinent 
to the design of computer literacy curricula". A bibliography of 59 references is included. 

Wright t A. b e v e l o p ins standards and norrris for comput e r literacy ^&iscusslori paper 06/80 . VictorJa^ ^rtlish 
Columbia:, Dept. of Education; 3EM Research, 1980. rERIC Document Reproduction Service Mb. ED 208 8^7; 
MF.$.9i/PC-$5.30) 

Provides educators with a general perspective on compater literacy, then defines and discusses it in 
terrris of specific experiences or desired dutcdmes. The.Cdmpater titeracy Awareness Assessment 
conducted by the Minnesota Educational Computing Cdrisdrtium (MECC) is examined in depth, 
including its development, purposes, and structure. 

Hardware 

Aiken, R. M. The Gdlderi Rule arid Ten Cd mm arid merits of computer-based education (CBE). Technological 
Horizons In Education , March 1981, 8(3), ^9-^2. (Available UMI: E3 252 82*) 

E_xamines jen_factojs that_43ep43le_jejec_ting and using comput^^^^ in .^^e classroom should consider if 
the system is to be most effectively utilized as a teaching tool. Topics include personnel, 
materials, services, and equipment. 

Dduglas, S., & Neights, G. Micrdcdmputer- refer-cnce; A-Ruide to micfocoropmers. Microcomputers in 
e ducation seri e s . Harrisburg: Pennsylvania State Dept. df Educatidri, 1980. (ERIC Document Reprdductlon 
Service No. ED 205 203; MF-$.9I/PC-$3.65) 

A guide for educat ion_al_ pr acti t ioncrs considering _t_he purc_haj« of a m icrocomputer wh ich di scusses 
basic information about computers and criteria to use in conducting a needs assessment and in 
evaluating various microcomputers in relation to those needs. 

WUHs, J., & Miller, M. gompyters^for~everyj>ddy ^ Beavertori, OR: DilithUim Press, 1981.- (ERIC Docu'ti^ol 
Reproduction Service No. ED 208 369; MF-$.91/PC-$4.95 from Dilithium Press, PO Sox 606, Beavertori, OR 
97075) 

Includes a guide to buying a microcomputer advice _ on_ ujsjng_it_ jn_business apijlications^ 
describes the more-popular computers on the market, common programming languages, and how 
cdrripiiters work. Biblidgraphies arid directories, book publishers, and magazines are listed for 
further reading. 



Software 



Dduglas, S., <5c Neights, Instructional software selectiori; A ^oide tO-instractional microcomputer. soft ware^^ 
Micrcdmputers in educatidri series . Harrisburg: Peririsylvania State Dept. df Education. (ERIC Ddcumo'ht 
Reproduction Service No. ED 205 201; MF-$.9I/PC-$3.65) 

A guide for eyajua_tjng_micrpcomput_er Jnstru^ a hard\yare/sof tware 

interface analysis sheet and an instructional software evaiua_tion_fprm for use _in judging^ specifjc 

objectives, grade leveJ, validation data, correlation data, instructional strategies employed in the 
sdftware, arid inStructidnai design features. 

Evaiuater's -guide— for microcornput e r - based instructional packages . Portland, OR; Northwest Regidrial 
Educational Lab, 1981. (ERIC Document Reproduction Service" No. ED 206 330; ;MF-$.91/PC-$5.30) 

Developed by MicroSlFT, a clearinghouse for microcomputer -based e_duC2/tipn_aj_ soft war e__and 
courseware, this guide provides background information to aid teachers and other educators in 
evaluatirig available riiicrdcdmputer courseware;. The evaluatidn process is described, . which 
includes sifting/screening, package descriptidri, arid cdurseware evaliiatidri; Fdrrhs are provided fdc 
the second and third j>haseSj together w|th explanations of information needed arid discussions df 
factors to be considered in completing the forms. 



Fdrman; D., et aJ. Reference manual for the instructionai use oi microcomputers. Volume I (Release Jl) « 
Victdria, British Cdluriibiai 3EM Research, I98.U C£RIC Document Reproduction Service J^Q. ED 208 .Sit9; MF_- 
$1.S6/PG-$58.I0; also available in PC frdm 3EM Research, Discdvery Park, PO Box 1700, Victdria, B.C. VSW 
2Y2 for $75.00) 

A manual intended to provide e_ducatprs_wjth_ information and guideMnes for Joca ting, selecting, and 
purchasing commercialiy available courseware for the. Appie \\ microcomj5uter. An annpt_ajed 
biblidgraphy df rtiicrdcdrrtputer journals, magazines, and a list of selected compatible accessories 
arid exparisidri bptidris for the Apple II are alsd prdvided; 
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Lathrqp,. A.,.A Goodsqn,_B.. How to start a software exchange! Recreational Computi ng, September-October 
198J, \0i2)i 2^-26. (EJ 250 679) 

Describe^the micr^compoter. dispjay center arid SOFTSWAP prograrh deveJbjsed by the Sari Mateo 
f-.^*y ^5-^1' ' ° ''_"J ^LPi * .° ^_ ^ 9^ ^ ! P " ^P!^ C 9JT>P r y s i njg^ Educat_p.r s gf oi) f>.. . . SO F t S 7 A P 
^^^^^^ pubiic domain courseware and is. beginning evaluations oi 

comnierciaJ products. 



Sc.hooi niicroware; A directory of edacatidnal-Softj»are: _ Over 500 programs/packages f or APPUE, PET, 
mS=^. Ilfesden,_ME:~ Dresden Associates, 1980- (ERiC_pocument 4^eproduction'"Serv^^ No. ED 196 ^3 J; 
MF-$.9J/PC-$ia.00 from Dresden Associates, PO Box^z'^h] Dresden, ^'OuS^-t) 

A_Pr^^^7^i"^''y_ directory re^^^ anS information about 

Lnsjri^t>on<aljqftware a^^^ microcomputers widely used in schools* Selections are 

geared t_o_ward_a wide variety of users, including school planners, teachers, media center personnel, 
schools of education, and home computer users- 

Elemehiary/Secohdary EdocatioH / 

Goddard, P. lmpli_cati.on$ qIMECC for_BX. sch^ Computer developrnent. Discussion paper J 1/79. 3EM 
project no. 06 JO . Victoria^. British Colambiai Jleat ^ Educatio^^ 3 EM Research, 1980; (ERIC Dbcumerit 
Reproduction Service No. ED 208 804; MF-$.91/PC-$2.00) 

Iritrbduces a rationale^ and format for the intrCKiuctibn of microcomputers into the classrooms of 
^^^^^^ ^ °^ " ^^l^ on a cos t-e f f ect i vc basis , presen ts the acti yit i e s_ of _ the M [n ne so_ta_ Educa ti onaj 
ComfHjtin^ Consortium (M EC C), and describes how MECC's experience might be adapted to the 
needs of British Columbia. 

Prentice^ U, & Becke^nan, t. Classroom Computer news. Instructor , October 1981, 91(3), 85^90; 9'»; 96^98. 
(Available UMI: E3 250 729) 

The editors of Classroom Comput e r N e ws prepared this_compendlum_ol_news f oil using 

computers in the ciassrpom. _T^^^ Lnjilude _cj5mpjJtc/_ literacy» the benefits of classroom computer 
u_sCjL_ programming _indiyidu_aji2_ed education programs, Selecting courseware, The basics of 
microprocessors, and new products. 

StatzmaJi, C. R. Computer supported ihst ructi on in California e lementary and s e cb ndary^-s choois. A-sta^ttji 
rep ort, Pa pei^^pH?se nt e d at the Annual -Fresno Research Symposium (2nd, Fresnoj_CArA~pfij 20, 1981) . (ERIC 
' Document Reprodtjction Service No. ED 206 300; MF-5.91/PC-$3.65) ' 

A survey instrument was sent to superintendents of each school district in Calif orriiA in 3Uhe 1980 
to gather inforrnation about the uses of computers in ihstructidh in the state's public elementary 
and secondary schools. Findings of the study are reported. 

'*^r*S^t, A. Miicrocom ptrters tn-the-schoois: New directions for _British Coiurnbia. _ Discussion paper number 
§S5£^ _ .yictona^ Britrsh Columb^^ Service; 3EM Research, 1980. (BRJC 

Document Reproduction Service No. ED 208 806? MF-$.91/PC-$3-63) ■ 

Outlir»s plans fdr educational Use of micrbcbrriputers in British Columbia, indicates long-term 
possibil it ies, an d desc r ibes cur rent ro ject ac n v i tics. Ha r dwa re is di sc ussed in t erms of usage , 
^o-^^.^^.V . ^9^^^*°" » cducat iqnal level. Jlie .approach to _ soft ware .iiicludes develop m en_t of a 
standards jnanual^ for co^urseware_tyajuatipn,_mx)d by JEM Research, new 

program development^ and teachers developing their own programs^ 



NEW FROM ERIC/IR ... 

i hf dSearch 



Annotated bibliographies selected Jrom compater searches of the ERlC-databaS-, each citing approximately 
50 recent journal articles and ERIC documents. Price: $5-00 each, plus $1.00 postage cind handling. 

Quant ^y Cede - \^ ' Total 

" • lS-1 Microcomputers: Overview 
15-2 . Computer titeracy 

. lS-3 Micrbcbmputers: Hardware 

; IS^O Microcomputers: Software 

iS-5 Microcomputers: Elementary/Secondary Education 

lS-6 Microcomputers: Specific Applications 
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specific Applicatioctf 

PHS.^f^^! S« Gr ee n Clo bs; A microcomputer application for KraphinjE^ of equations ^ Orbana, It: University of 
U!»no|s, .Computer- Based Education Research Laboratory, 1981- (ERIC Ddcumerii Reproduction Service No. 
ED 208 876; MF-$.9I/Pe-$2.00) 

9^^^*"" 1^^ ^^^l^PJ!^^"*^^^^ to provide 

students with a meaning^^^ and ^A^»yat|n^ experience with the graphing of equations. Highlights 
of classroom use of Green Globs are provided. 

Hannaford, A., Sc Slaane, E. MicroCO/tjputers:- J^'bwerful leai-riirig tools with proper programming. 
TeachmR Exceptional Children . November 1981, _li(2), 5f^57. (E3 252 308) 

P^*^" L>^^'^5 o ? "1 '^roco m pu ter s i n speoal educatjpn _ar_e_ _consi der ed. Cautions are no ted 
'■^S^rd'^S selection of software vi/^^ learner/teacher needs, possess instruct iohal 

integrity, and be technically adequate and usable. 

HaAJgoi .3. E.Mariagement- applications of the microcbmpuler: Promises and phfall. AE05-Jouf nai , Summer 
1981, 182-188. (E3 251 012) 

^^^/"*"^5^^_v^"l^ges^ in educational management, e.g., 

^^"^^»ng l>nancAal» pers^^^ are compared to large computers 

and manual recordkeeping in school administration. 



RoNybotham,N. Usinga micTiiCQmputer in science teaching. Sc tiodi Science R e vi e w , September 1981, 63(222), 
70-77. (Available UMI; E3 25i> 279) [ ^ *, o£v^"/, 

^^Pj®/"^^. several optioris and adyaryag^^^ teachtjng. Describes 

P'*°S''^"^f (pr car^^^^ distribution of veJocities in igas, atomic brbiials, 

^J^J^ Jatt ice energies. __AJso suggests use of microcomputers in the areas of simulaiibris, scoring 
testSi and controlling stock. 

Vickery, e. A. Persbhal experiences; Using pmcFoc omputers in a junior high ^ool high-potential program ^ 
Paper presented at the Annual Meetir^g of the Lriternatipnal Reading, Association {26ih, JMew Orleans, t A, April 
27-May 1, 1981). (ERIC Document Reproduction Service No. ED 208 860; MF-$.91/PC-$3.65) 

A schcM^l district*? _ in vol in use of microcomputers arid brie teacher's experiences at the 

iunjor.high level are described- Strategies fbr irijtiatirig teacher irivblvemerit and an analysis of 
microcomputer applicatioris in ari Eriglish class, in writing a school newspaper, and in a program for 
the academically gifted are presented. * 



Citations with E3 accession numbers are journaJ articles frbm CUE , which can be obtained from a Ijbrary; 
borrowed through interlibrary Ibari; br, if so indicated, ordered through UMI, 300 N. _Zee_b Rd., _Ann Arbor, MI 
as 1^06.. Citatibris with ED accessibri numbers are documents from RIE,_ which can be read at an ERIC 
'"'^''^'V^^^ _co^^«ction site; ordered thr^^^^ EDR5, PO Box 190, Arlington, VA 22210; or ordered from the 
alternative source listed with the citation. 

April 1982 



Send drder form to: 

- ERIC Clearinghouse/IR 

— - School of Education 

^ . Syracuse Uriivei-sity 

Syracuse, New York 13210 



Enclose check or money order made out to INFORMATION RESOURCES PaBCICATIONS. 

SUBTOTAL FROM OTHER SIDE 

POSTAGE AND HANDtING $1:00 
TOTAL 



FUBLIGATIONS IN EDUCATIONAL COMPUTING 
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ftPPl;g FDI i CATnR><" L-?^IEW-SLETTER 
9525 Lucerne fetreet 
Ventura, CA 93004 



This bimonthi y news! et ter is published by AppIiB for the teachier. 
The Cai i -f orni a-based organisation of elementary and secondary 
school teachers i s est abl i shed to share i nformat ion and to develop 
educational software for the Apple. The newsletter reports on 
prdjeizts that are often not covered el sewhere. It al so notes 
commerci al educati drial_sof tware and computer publication reieasesi 
It is available for *15 per year. 



CLASSROOM PnMPMTFR NEWS 

In ten t i onai EducatTons^^Inc . 

341 Mt* Auburn Street 

Watertpwn, _MA 02172 - 

(617) 923-7707 

Classroom Computer News^ published '6 times daring the school year, 
links computiBr-based learning with traditional classroom 
instruction^ Regular features include a section on 
teacher-developed classroom applicaticDhs, articles with original 
programs^ profiles of computer-involved educators and a Viewpoint 
col umn presenting differing points of view on educational 
ccDmjDuting issues. Al scd in GCN^ i s a review section focusing on 
software, but i ncl udi ng hardware and iiterature^and Treehouse, 
written to help . middle school children understand compotersi An 
Admini strati c3h cbl umh suggests uses for computers in school 

9*^ SLHci a media sect i dri descri bes var i dus approaches to 
^^?^D?_^^^_'"®^'"^eving computer-based ihfdrmatidh. 
Manufacturers information on new products and a calendar of events 
in the educational computing world appear in each issue. 
Subscriptions are *16i 



CLDSING TRE GAP 

Rdute 2^ Box 3? 

Henderson , MN 56044 
(612) 665-6573 



This publicatiofi is dedicated to exploring the uses of 

computers with the handicapped and special education studerits- 
The articles focus on prdjects amd prdducts which are immediately 
applicable and cdhtact infdrmatidn is regularly prdvided. 
Subscriptions to this bimdhthly are $15. 
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i^iiik Uroup of hCM Computers and the Media Center 
515 Oak Street North 
Cahhbh FalJ^s, MN 55009 
(507) 263-371 1 

r'^i?^]?^-^'^^^^'" describes uses of cdmputers in libraries and media 
^--^-n^i-r-' _J^f^' 9rdUp members' addresses are regularly listed in 
the newsletter.^ CMC Newsletter is published 3 times during the 
school vt?ar and is available for *3 -nrffn,=*i H . 
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CdHpUTER TIME 
Club 

Q^L^f^ry Junior Hit^H School 
2350 Elizabeth Blvd. 
Twin FallSi, ID 83301 

Thie newsletter is produced by students and educators in two 

junior high schools in idahoi Dedicated to the growth ot cocnputer 
praqrarnming in schools^ Computer Time contains programs^ helpful 
prbgramnii ng hintSi, and hot i ces of comput i ng resources arid 
publ 1 cat i oris. 6 issues a year are available for $3« 



THE C(3MPUTIMG TEACHER^ 

PejDartiheht of CbrtipUte?- and Information Science 
University of Qregdn 
Eugf-Tiej. OR 97403 
(503) 686-4429 

The Computing Teacher publishes solid general and technical 
articles on the instructional use of computers. It is offered to' 
inember s of the Iri ternat i orial Cburicil fcpr Computers iri Educatidri 
arid emphasizes precbl 1 ege educat i bri and teacher training. Articles 
are written by educators in the field. It also includes 
proqr ammihq correct i bhs,, suggestions, and computing probiems- 
Softwcir e and book reviews* riews i terns bh conferences, projects and 
resource centers* and techribl bgi cal developments in cio'^paters are 
reguldrly pririted. 1 year's membership is *16.50 and includes 9 
i ssLieti of The Cbiriputihg Teacher. 



C.IJ, E. NEW SLETTER 
P. U. bo;: 1B457 ' 
San Jose, CA 95158 

The Cai i f ornx a-based groups Computer Using Educator s* pujbl i sh this 
useful newsletter appro>: i inatel y 6 times duririg the school year. 
Information on upcoming corif ererices and reviews of books and 
software are regularly reported. C.U.E. 'membership is *6 
< iristi tuti oris *20) arid includes the newsletter. 



EPUL'r I r T OMAL i:DMPUTER MAGAZ I NE - 
P. a. Bo;: 535 
Cupertino, CA 95015 
<40a) 252-3224 

fills bimonthly magazine fbr educators using computers in the 
classroom exainiries pbssible benefits and problems of instructional 
computing. Articles include reports from conferences and ongoing 
pro jects. Each i ssue includes book and ^ducati on a 1 software 
reviews and a calGndBr of upcoming conferences^ Subscriptions are 
1 5 . 
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Ebf >r AT T hisiAL TECHNDLC^e^ 
140 Syivan nvenue 
Englewood Clit^s, NO 07632 
<20i ) Q71-4007 



Thi- Ibhd-estabiished monthly i s or i ented toward general 
ye»^r sub scr i pt i on s are *49. <^ 



ELETnTRnMIC EDUCATldN 

El trbhi c Commani cati or^s Inc. 

Suite 220 - 
1311 E>tecutive Center Drive 
Ta:tiahassee#_FL 32301 
(q>04> 878^4178 



Feature. Articles provide gen^r.l ^ ':'troda.t i ons "^^^^f "j^J^ 

, «c in the educational ui=e ot computer 

brri"rd?scoss aJpTxcation: Sf edacational technology The 
maglztne l"nta.ns'de^criptive reviews o. co.pu^ -d 
.nJtractional packages. Subscriptions are »15 per year. 



ELECTRONIC kr ESRNING ' 
SchoLciSt: i c , trie: . 
902 Sylvcin ftvenae 
Bo>: JOOi 

Enqlc-wood ClifHs, NJ 07632 . - 

This publication provides nontechnical introductions the 
educL^tional applications o-F -nicrocomputers and other electromc^^^ 
learninq ...ids!: such as the video cassette recorder, the >/i deodi .c 
pla,e..r, ..nd ccnble TV. Feature articles include l^'^^^'^^'^^^. ^ 
report, on integrating technology into the traditional earn cul.., 
report-^ on various aspects of educational technology^ such as 
d.Sc-..har.nq or authoring languages, ^"'^ ^"^^"^ 9°' 
Hardware and s^o-Ftware. Regular departments include new^ columns, 
reporting items of interest to educators and industry leaders, 
funding ideas and sources, an inservice coiun.n, an opinion oage, 
and a software Peview section, in which con,merci.al programs are^ 
reviewed bv both a cl assroom teacher and a content specialist or 
school ...j.r.ir»istrator. 1 year subscription (8 issues) ts ♦i^- 
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P Far West Labor atdry 
iS55 Foi son Street 
San Francisco;, EA 94103 



The_ Educational Technology S< Comnianication (ETC) Newsletter is 
published monthly by the Faf West tabor atory of Educati onal . 
Research and Development, ETC includes information on computing . 
rescDLirces, Upcdmi ng conferences, and new ptibl icat i ons. Cl^assrodm 
applications of computers are described and a column answeriQg 
readers^ questions is provided^ 1 year subscription costs $36. 



,FBbLk:L(DRE _ 

Friends of LISP^ Logo^i and Kids <FOLLK) 
C//0 Chris Lincoln 

^36 Arallb Drive_ > 

/San Frahciscb^, CA 94132 
/<415) 239-2519 

\ FOLLK, a member organization of Young People's Logo Asspciatibn, 
/ is a group promoting and sharing irifbrmaticDh on artificial 
intelligence. It has produced its bwn software, including a 

graphics editor and other utilities fbr Apple Logo, and holds 

hands-^on wbrkshbps and summer day camps. FQLLK seeks to network 
I educatibnal users as well as educational institutions to share 
resburce materials and programs. FQLLKiore is published 
quarterly. 



I NSTRU C^ I^NAL I MNDVATDR 
AECT 

1126 Si>:teehth Street NW 
Washington, DC 20036 

This publication, issued by the Association for Educatioriai 
Communications and Technology, features articles on new aspects of 
educational technology. It monitors educational cbmjDutirig and 
publishes special issues on mi crocomputer s in educatibn. Hardware 
is described in articles and in a new prbducts section. It also 
anribunces biblibgraphic searches ^nd repgrtp_ay^il^tslB from the 
ERIC database. 1 year subscriptions to nonmembers are *24. 



INTERFACE: THE COMPUTER EDUCATTQM nuARTERLT 
Sfcehpen ^^^itcheii. Publisher 
915 River Street 
Santa Cruz, CA 95060 

<408) 425-3851 

^Thi.s quarter 1 y jburhal fbr computer science and data processing 
prof essi bnal s includes articles and bpiriibh cblumhs on 
instructidhal uses bf cbmputers. Bbbk reviews and programming 
tips are also included. Subscr i pt i bhs are $11. 

Hi 



B iCROCQMPtJTERS I N EDUCATIDN 

uueue. Inc. : 

5 Chapel Hi J i Drive 

Fairfield^ CT 06432 

(203) 333-0908 



NE(;>J5LETTER dF TM ^ , NftTTDN A l - rnM^ nc.x j yft 

4^4H, SCIENCESgBHnATIprvT ' '~ 

OI4 riemorial Hall 
dniversity of _Del aware 
Newark, DE 19711 



aSSiI ISiT f^?^*^^^ "^^^ Special Interest Sroap . 

for educators at all levels 
ciSnu^^r'' post^secondary. Recent issues haJi deJcTiSe 

computer use in elementary and middle school mathematics 
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P.O. BbK 3BB_ 

Iowa City, IA_52244 

(319) 353-57B9 

Pipeline, publ i shed twice yearly by Conduit^ offers idea^ for 
computer use in education. Each issue contains descriptions and 
order forms for Conduit -'s latest reviewed and tested materials, 
some of which are appropriate for secondary school curricula, 
^•"^ic^^s integrate discussions of educational techndldgy, 
pedagogy, and curriculum content, and are a useful resource for 
educators. 



SCHOOL m CRDCDMPLHTFR P^ULt^EXm 
Learning t-uDl i cata ons, ' inc. 
Boy. 1 326 

Holmes Beach, FL 33S09 



This, new newsletter reports on microcomputing trends and 
educataonai computing applications. The bulletin plans to detail 
computing^concepts and specific commercial packages in a iangauge 
that IS addressed specifically to educators. A cross-referenced 
index IS included. 1 year subscriptidh (24 issues) is *4S. 
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SHALL CDHPUTERS m -L IBR A RIES 
Graduate Library Schbbl 
I Univ^ersi ty_piF Arizona 
1515 EastFirst Street 
Tucson, AZ a5"7l9 
<602) 626-3566 



This newsletter discusses the internal and public access library 

apjDl i cati oris of ?ni crocomputersi it is intended as a clearinghouse 
and includes .gl ossar i es j, tutorial articles, and reports an uses of 
computer library management systems.. 

Subscriptions are $20 per year (published monthly) - 



TANGENTS _ 

T^^-ew^s Street 

New Haven, CT 06513 
<203) 773-3279 

This is 3 new iThi 1 dr en ' s magazine about computers. Articles, 

^V' children and adults, encourage creativity, 
probi emsoi vi ng ^ and programming skills. The 64— page bimonthly is 
published in a special child- sized format; 



i _ _ 

T.H.E- JOURNAL 
P.O. Box 992 
Acton, MA 01720 
<617) 263-3607 

Technol ogi cal Hori zons i n Educati on 1T.^H. E. )^ ^^QyQai di scusses 
both the theoretical and practical aspects of educational 
technology. Reviews of software^ projectsjj and publications are 
linked in an inquiry service card so that addi t i onal i nf ormati on 
can be obtained from the n)ahuf acturer . Material included is 
geared toward Fjrbmbtihg educatibhjal techhcjlbgy. Hbwever, much 
state of the art information can be gleaned from the magazine.^ 
T^H.E. journal is published 6 times a year and is available free 
on a limited basis to qualified educators; 



TURTLE TALK 
Ha^ve^^TD^T i s is i n g 
lis Magazine Street 
Cambridge, MA 02139 
<617) 547-32B9 

This hew bimbhthly newsletter is designed to pJ^o^note interest in 
Logo and to provide a forum for the exchange of inf or mat i on about 
Logo. __Regul ar features i ncl ude ''The. Logo Workbench " , an i nsert on 
the applications Logo in speci ai educati on ^ and "The Spotlight 
Series" which will cover ongoing uses of Logo in specific school 
districts^ Subscriptions are for 1 year and *3 for a sample 



JDLIRNAL OF COMPUTER BASED rNSTRUCTiON 
ADC IS 

409 Miller Hall 

Western Washihgtbh University 
Bellingham^ MA 98225 

This is a professional quarterly of theoretical articles^ 
lectures, and reports. The professional reports discuss findings 
of research and surveys in the field of ccmputer— based instruction 
in elementary and secondary school systems, colleges^ business, 
military, and government agencies^ 



JOURNAL OF CgM RltfERS IN MATHEMATICS AND SCIENCE TEACKIh-IG 
Assbciatibh for Computers in Mathematics and Science Teaching 
Ba>i 4455 

Austin, TX 78765 
(512) 258-80B3 

This quarterly features descriptions of computer use in math and 
science i nstructi on , tutor ial s, and research studies. The journal 
reviews soft:^^are,^iists aval labl^ science software, 

announces conferences and workshops, and presents bibliographies 
and book reivews. Membership in the association ($15 per year) 
includes the journal. 



PUgLTCATTnNf^ TN REVIEW 

Vdqeler Publi^hihg^ Inc. 
f='.O.BdK 489 

Arlington Heights, IL 60006 
(312) 255-6385 

Mi cro. . . . Pubi i cat i ons in Review reprints the table of contents 
from the latest issues of about 70 journals, magazines* and 
newsletters dealing with small computers. The Review includes a 
subject ihdeM divided into 26 major disciplines and a further 
index of smaller categories. Publishers' addresses are also 
listed. 



103 BridgiB Avenue 
Bay Headi NJ 08742 

This newsletter provides information for teachers and educational 
administrators. Hardware amd software is e>:piained and 
compared j, while new technologies and applications are also 
e>;plaihed for educators. It is published monthly (e>:cept August) 
at *60 per year. 
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GLQSSARY 

A version of this glossary was originally compiled by 
Robert D- Woolley and Jane Erikson in June, 1979. It 
has since been modified several times. Qrigihal termindlogy 
was taken from a wide variety of sources. Many of the terms 
are commbn to all types of computer systems, while some are 
uniquely related to microcomputers. Selection of terms is 
based on the type of language educators are most likely to 
encounter when dealing with vendors, programmers and others 
involved in computer techndldgy. 

Major sources used with this compilation include the Byt& Shbpp 
tJs ihg BASIC in the Classroom , APPtE: The Person a l Comnuter 
Magaz ine and Catalog , Are You Computer titefatet , Basle Pro- 
graminihg for Computer Literacy , and a number of raicrbcbmputer 
journal articles. A number of terms were modified or supplied 
by the original compilers. This glossary is a product of the 
staff of the Exceptional Child Center, Utah State Uhiversit/. 
togah, Utah in 1982. 
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Access Tiirie: The time, required to gain access to needed data^_ A modern_ 
computer can access data from storage very quickly. . Examples: from 
primary storage--! ess than 1 microsecond; magnetic. di£k--2S-l^^ 
millisecond; magnetic tape— 59 mm 1 seconds to several minutes. 
Generally speaking Che shorter the access time, the more costly ; 
' the storage system. 



Acctflinjlatdr (mE): An area of circuitry contained in the CPU for 

temporarily storing data words accessed out of menoryj arithmetic 
and logical operands, and results of t^PU operations. 

Address: A number that designates the location of a particular piece of 
Information stored in a meniory device. 

AtSQt: A ctsmputer language designed mainly fcr prograinming scientific 
applications. This is one of the more modern and widely used • 
procedure-1 avel 1 anguages . 

AlgoritfOT: A finite, step-by-s tap set of directions guaranteed to solve a 

particular type of^problon. Gomputers can sometimes carry out some of _ __ 
these steps^_ Examples are long division, square robtSi or others that are 
studied in mathematics courses. One of the two general categories of 
procedures studied in computer science- 
Alphanumeric: A term describing information that consists of bo^tfi letters 
and numbers. 

Array: A table of characters. The name of this table called the array ^ 
name is any legal variable name: A, for example. The array name A ^ 
is distinct arid separate from the simple variable A. e.g. A{2S), 
A(45). 

ASCII: American S^tandard Code for^^ set 
of binary codes which represent* letters, numbers and symbols. 

Assenbler: A computer prdgfam that takes instructions written in assOTbly 
language arid cdriverts than into machine language. 

Assembly Language: A computer language.intenttediate betiveen machine 

language and compiler -languages. It allows machine language instructions 
to be written in simplified form using mnemonics and dther standarized 
abbreviations. These instructs are later converted to a machine 
language the computer understands. (See Assembl^er} 

Authoring Language: A computer progranining language that is specifically 
designed for writing instructional programs or courseware. 

Back-up diskette: A copy of an original disk that is kept ^ri-harid in case 

the original copy is destroyed or damaged due to system failure, magnetic 
fields, over-handling, general wear or unusual circumstances. An 
insurance policy of sorts. 

BASIC: Beginner's. All -Purpose Svmbolic instruction Code. A high level 
conTersatibnal^prbgramming language that incprpgrates simple English 
words and conmbn mathenatical procedures. BASIC is available on most 
microcomputer and timesharing systOTS cur 'rttly available. 



I 
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isad: Signifies a raie of serial aaca trans ^-ar in a-, is r--> 

Binary: A numoer systen_bassd on powers of_2; and having bhT^y_ two 
digits: Q arid 1 . QperatiOriS inside the camputer are in binary 
fdrmjcurferit tftrdugh a particular circuit is either on or off): 
decimal 178 is represerited iri the cdiTiputer as binary 10110010. 
Most computers are based on the binary systau. 

Bddting the Disk: the term used to describe the goading of programs from 
disJcette into the menory of the microcomputer . On the Appl e It , 
this Is accomplished by placing the diskette into the disk drive, 
closing the door arid tarriing the power on. The Apple I i system, 
without the automatic boot feature, recjuires that you turn on the 
power and type "PR#6". It then returns to load information from the 
ciisketta Into the machine. 

Branch (jump): A means of departing from the sequence of the_main _ 
program to another routine: or sequence of operations as indicated _ 
by a branch iristructidri whose execution may be dependent on conditions 
specified. • 

Bug: An error in prqgrp software or a defect in computer hardware that causes 
malfunction in computer operation. 

Bus: A circuit path over which data and^ar instructions are transferred 
throughout the computer. Buses allow for the transmission of 
information among memory, CPU, and I/O devices. Biff erent bus • 

" lines have specific purposes; e.g., data bus, address bus* control 
bas, etc. S-IOQ Bus is becomin^j an industry standard— it mar.ns 
there are ISO cbririectiohs to circuits. 

Byte: A basic unit of irifdnuatioh in a compjter. One byte is equivalent to 

one keyboard kaystroke. 4aK bytes of merory means a capacity of 

approximately 48,000 letters or numbers of data that can be remembwred 
by the cbmjDUter. 

CAI: Computer Assisted instruction. A method of using ^ computer _ ^ 
systCT as a means of presenting individualized instruction materials. 
In CAI the cdmjsuter is used as an instnictional delivery device. 

Catalog: A list of filenames that are located on the diskette. To bring 
up the '•catalog" in BASIC you must type CATALOG and press the return 
<ey. 

Cathode Ray Tube (CRT): J^e type of vacjum tube used as the display screen 
in many computer terminals. 

Central Processing Units (CPU): The "brain" of the computer- This paFt of the 
" compotar is responsible for interpreting data and executing instructions. 

Character: A letter, digit, punctuation mark, or other sigh used to 

represent i^riformatlon. Computers are designed for the input, storage* 
manipulation, and output of characters. 

Chip: A small oiece of silicon with electrical circuits imprinted on iti 
In computers, this is usually a microprocessor, _ containing both CPU 
and main msnory systems. (See Integrated Circuit}- 
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w.ocfc: A cevice that internally synchronizes ccmputer operations. 



e030L (Ccnmon ausiness^d^^^ A high Isyel language 

heaVily oriented tu the use- of files and record keeping, it 
replaces operation codes of assanbly level languages with a set of 
powerful "verbs" resembling cornmon English; 

ednipiler: A computer program (that is, software! that translates a ^ 
program written in a high-level language such as BASIC, COBOLt 
or FORTRAN into machine language or an assembler language. 



Compiler Language: A language such as BASICt COBOLt or FORTRAN designed 
to assist the progranmer in writing procedures. to solve prtablei^. 
A single statanent in a compiler language usually translates into a 
sequence of machiirie language statanents. Also called a procedure- 
level language. 

Computer: A devi^ce that can inpati store^ manipulate, and output data. 
It can automatically follow a program (a detailed step-by-step of 
directions). 

Core Storage: The primary or_1nternal menory of a computer. The word 
ciaMes from the very small ddughhut-shaped iron cores^w^ one 
time* were the irest widely used form of primary storage. Now, solid* 
state devices are often used as primary storage— but may still be 
-nristakenly called core memory. 

CPU: (See Central Processing Unit) 



Cursor: The sma]! flashing light which let's you know just where you're 
located on the CRT (cathode ny tube) or television screen. 

Data: The information that is processed by a computer. 

Data Bank: A comprehensive col lection of data. 

Data Processing: The ccanputer activity of receiving information i wdrkihg with 
iti and producing a desired result. 

Debug: To find and correct malfunctions in computer operation or a program 
(software). 

bisk (Disc): A circular piece of material which has a magnetic coating 

similar to that found dn_ ordinary recording. tape. Digital informatiCDn 
can be stored magnetically on a disk, nwcft like musical information 
is stored on a magnetic tape. 

Ddcumentatibh: Material designed to he[p a u^er to understand and 

use a program. Includes stepwise refinements, flowcharts, program 
listings containing adequate numbers of REM statements, sample 
computer output,, written directions and descriptions, etc. 

DOS (Disk Operating Syst^) : A cOTputer systCT which uses disk storage. 
Also refers to special software routines for driving a disk systan. 

Driver: A control unit for peripheral device; e.g.* a floppy disk drive. 
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High Reso1uti6n_Qra?hics:_ The visual effects ciaabi 1 ! tiss ot the_micro- 
ccmputer which divides the screen into a_230 h9 ISO plot qrid. _ „ 
High resolution graphics give mtach grsiter. detai 1 than. that. available 
in low. resolution. The availability of colors is limited to 7 on the 
Apple II. . 

Input: Information given to a computer for processing from outside the 
cctiiputer systan. 

> 

input Device: Hardware used for fjutting data into a computer for processing-, 
e.g. , a keyboard, 

Ihput/9utput (I/Q): the hardware used to enter data into arid to produce 
data from a computer system. 

I/O: (See Input/Qutput) . 

Instruction Set: The repertoire of thej^nstructions a given machine can 

execute. A major component of a computer's design. The programs 

of one computer can't run on another computer if the two instruction set; 
aren't compatible. 

Integrated Circuit (IC): A technique whereby many electrdhic compdnents 
can be Integrated and mass produced on a single chip of silicon. 

Interface: (1) A hardware aud/Or software link used to connect a computer to 
peripheral eduipment. (2) TO connect two systems or systan components 
in order to facilitate their interOperation. 

Interpreter: A language program translator that recondensss each user- 
created high-level language instruction into executable binary each 
time it encounters a user instruction. Interpreters are inefncient and 
slow translators, but they do permi fc the user te rapidly modify his 
program in conversational dialogue with the interpreter. 

K- A symbol used to denote a little over a thousand of something. 

"SK bytas of mOTory" melns the same as "about SOOQ memory cells. 
One K equals exactly 1024. Typically, an 8-bit microprocessor is 
capable of addressing 64K memory cells. 

Keyboard terminal: A computer input and ou^t devici with a typewriter- 
like keyboard and a display mechanisjij/( paper or CRT). : 

- - _ _ _ 

tahguage: A set of computer words and syntax used in giving the computer 

a set of iristructions to perform. Some common computer languages 
are BASIC, EOBQb, FORTRAN, ALGOL. 

L£D: Light-enitting diode. LED displays are often used as d[gi tal 
output devices because of their low weight, cost, and size. 

Light P»n: A pen-shaped device- f Or dirict input to a computer by passing^ t.he 
pen over data to be transmitted* also sometimes called a light pencil or 
a ?/and reader. 

bine Numbers: Numbers olaced in front of a computer, statement which tell the 
computer te store the state-ment. Line numbers are nOt used in seme 
prdgranrning languages. 
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Line Printer: Ahigh speedprinter connected to a computer can. print dat$ 
at rates often exceeding several hundred lines per minute (bMP). This 
is achieved by printing a whole line at a time^ 

Lddoing: A prdgrarnrning technique used to repeat a single portion of^ | 
a program. The repetition may continue indefinitely (an indefinite _ 
loop) or until some predetennined condition is satisfied (a conditional i 
or finite loop) • 

Low Resolution Graphics: The visual effects capabilities of the micro- 
computer which divides the screen into 40 vertical and 4Q horizontal 
rows. The choice of different colors for lo« resolution graphics 
oh the Apple II are 16. 

Machine Language: The lowest level of progr^raning. Machine language_is the 
only language that can be directly understood by the cdSiputer, This is 
the only language_ the cOTputer^canu^ without the assistance of 

an assembler, compiler or interpreter. • 

Magnetic. Core: A data storage device based on the use of a hiply to 

small j doughriut-shaped piece of iron capable of assuming two discrete 
states of magnetization. See core storage. 

Magnetic Disk: (See Disic) 

Magnetic Tape: The magentic tape used for secondary storage on a computer 
systCT. It is much li fee that used on a home tape recorder! although 

it often is of higher quality. Recording densities of SOQ^ 1600 j or 

6250 characters per inch are common. Tfiu^a large reel of tape can g 
store many millions of characters _pf_ information. Standard audio ^ 
cassette tapes can be used as a secondary storage medium with most 
microcomputers as well. 

Mainframe^ The main elonents of a computer systen, usually the CPU __ 

• and main memo ry^ystCTS. Generally, however, mainframe is used to refer 
' tp_a large centrally locate^computer with humenaus terminals as 
opposed to a mini or microcomputer. 



Megabyte: A million keystrokes; a. million characters. 

Manbry: A circuit that stores information in specified locations (called 
addresses) where the computer can retrieve _1t as needed. Most 
comjsuters have a primary mandry with very fast access which is 
relatively snail, and a secondary storage which can contain a large 
number of character^ of informatidrlj biit has slower access time. 

Menu: A list of numbered descriptions of prtDqrams which are ready for 
execution by pressing one of the numbers. 

Microcomputer: Hardware composed of a group of separate el merits including 
read-only memory (ROM] and random-access manory^ (RAM) microprocessOi** 
^ interface logic for input/output (I/Qi, timing circuitry, and circuitry 
for transmitting signals from one element to another. . 

Micrdprdcessor: _ A very small silicon chip imprinted with the circuitry for 
.a. complete GPU arid mairi menory system, w^ich can be used in a micro- 
^ccDmpu tar. A single iritegrated circuit ( chip. 
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Microsecond:^ 9n-mi 1 1 ibnth of a second. Useful in discuss w»g s;cu-i c: 

ccmpater peripherals such as input-output devices_ahd secondary storage. 
The access time for a disk mignt be 25 to IQQ mill isacsrids . 

Modeih LMo d ular- demo dulator) ; Converts digit signals to analog signals which 
allow transmission of data on a telephone line. 

Modulator: A device that lets a ccmputer use an ordinary television set 

as a display screen. This tenri is used mainl^y with respect to personal 
computers since as such modulators are not geDerallyused with larger 
inachines. It is sometimes referred to as an RF modulator. RF stands 
for Radio Frequency, meaning television broadcasting. 

Motherboard: The central coittnurii cations bus line. The spinal cord of a 
microcomputer. j 

Nanosecond: One thdusahdth-niill idhth (that is* a billionth) of a second. 

J . / ■_ _ -- - - _ - - - _ 

Optical Character Recognition: The macfiine reading of typewritten or 
handwritten characters. The_typewritten or carefully hand-written 
materials are now coranonly read_by computers^ but computer reading of 
general human handwriting is still a research problem^ 

_ _ _ __ _ _ ' 

Qutput: The results of computer operations on input. 

Qutpu| Sevice: The hardware that receives processed input signals and 
puts thCT into a form understandaiil e to computer user; e.g., a line 
pri nter. 

Paddles: Hand held controllers used for ganies and graphics functions 

which work independent of the keyboard, eapable of drawing lines _ 
and mevirtg the cursor about the screen in any direction by turning a dial. 

Parallel: A type^f interface in which all bits of data in a given byte 
are transferred simul tahedusly , using a separate data line for each 
bit. 

Parameters: Values that are fixed in a program for a specific purpose. 
Such as a number of times a specific question may be missed. 

Pascal: A highly structured language designed to tsac^^ as a 

systanatic discipline and to do systans programming. 

Peripherals: External devices connected to the main computer £PU and 
menory systaiis. Examples of peripheral devices are magnetic tape 
units, disk drives* printers* graphics tablets and other inpu^/ 
output devices. 

PILOT; A high level language developed spacifically for prsparing computer- 
assisted instruction courses. 

PL/ I: A ccmputer language designed for programmihg both scientific and 
coimiercial applications. One of the more modern cc3mpiler languages. 

Primary Storage: The fast-access part of a comoutsr's memory syst^. It 
operates at a speed cdmparable to ths ari thmenic and looic unit; 
It- is generally much smaller in storage capacity tJian the secondary 
starage part of the rnembry system. 

^ BEST GflPY AVAHABLI . ^'^""124 
ERIC 



Program: A set of instructions which instruct the ecmputer to do a certain 
task. 

Progranttiable Read Only Memory: (See PRQM) 

PRQM: £rograirinable Readonly Memory. This is a computer memory whi^ch does 
hot forget What it knows* even wnen_the power_is shut off. Some kinds 
of PRQM can be erased and reused; EPROMs ^ or Erasable PROMs. PRdMs_ 
are a convenient way for the us desigri his own operating system 
software and other tailor-made monitor routines; 

RAH (Random Access Memory): The roainmemo^ or storage device. Information 
can be wH tten""into and read out of this memory and can be changed 
at any time by a new write operation. The contents are usually lost 
when the power is shut off. 



Random Access: Access to data storage in which the position from which 

information is^tq be obtained is not dependent on the ldcation_of the 
previous infqnnatiqni as on magnetic drums , disks j or cores . The 
time required tq access a piece of information is nearly constant., 
(nearly independent of the location of the information). Also called 
direct access. 

Random Access MCTdr^: (See RAM) 

Read-Qnly Mendry: (See RDM) 

Real Time: A computer system operating infiiedi-ately as data ^s input, with . 
the CPU immediately replying to the user via output lines. 

Record: A group of related pieces of computerized inf^ For 
example I a student's transcript might be one record, and the 
collectidn of all transcripts for a school might be one file.* 

Ranarfes: The coninehtary that is written into a computer program strictly 
for the benefit of a person to help than. follow the program. In 
B^ie such ^'rOTarks" are prefaced by a "REM** in Mark and PILOT it_is 
prefaced an "R:**. The computer ignores these statements during the 
execution of the program. 

Response Time: The elapsed time between the completion of an input message 
at a terminal and the display of the first character of the response. 

ROM: Read Only Memory. Non-erasable^ pennahehtl^ 

usually used to store monitors and _ I/O drivers ^needed whenever 
the computer is used. Programs stored in ROM are called Firmware 
and canna; be modified by the user. 

RS232: An industry-wide standard protocol for serial ccmmuni cation 
between computers and peripheral devices. 
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Run: A BASIC conmahd which instructs the computer to execute the program 
presently oh file in the computer. 

Secondary Storage: A peripheral storage device that can store inforrnatipn 
in a form acceptable to tne computer, such as on magnetic tape* disk* 
-or drum. It is also called bulk qr auxiliary storage^ and its cost per 
-^character of x^torage is usually consider ly less than for primary stsrace, 
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Sequential Access: A process which consists of reading orwritingdara seriallyi 
and by extsnsidrii a data-recording medium that must be read serially. 
Magnetic tape is a sequential access storage fnedium. 

Serial I/O: A method of transmission in which bits are sent and received one 
by one. 

Simulatidn: A computer . program which models some system, typically using 
mathematical techniques • 

Software: Senerally.'^used to describe cbmpiUter programs^ but 4IS0 used to 
refer to everything that is not equipment (hardware). 

Source Program: The original program that is written in assanbly or - 

high-level language and is translated into a machine-language object 

proqrm for. use in the computer by an assembler or compiler program 
(respectively) . 

Statements: _The instnjction which^oHows the line numbers £hat_t{ie^ computer 

reads ande^ecutes at the appropriate time, "e.g-, IQQ PRINT "I'm 
pretty smart for my age." 

String: A group of data elements (usually ASCII characters! stored in 
sequential mendry locations and treated as oneunit for I/O 
bperatibriSi text editing and other program manipulations. 

Sobrdut-ine: A subprogram within a larger program. 

System: An^assOTbly of components some from of regulated interaction 
to form an organized whole. A ctOTputer is a system consisting of hardware 
and software. 

Terminal: An input/output device linked directly to the computer by data 
lines. A device for communicating with a computer using a keyboard 
and an alphanumeric printer or cathode-ray tube (CRT) display, 

Time-Sharing: A means by which one or more terminals can be connected to 
and work with one central cbmptiter systMi. 

Translator: A computer program which translates from a high-level language 
such as BASIC into a lower-level language such as a machine language. 

TTY: Abbreviation for a teletypewriter keyboard terminal^ This is the 
most widely used of all general -purpose keyboard terminals. 

Turn-Key: A computer systan ready to perfdrm all_tasks the moment you turn 
^ it on. Business^and accounting software is frequently supplied in 
ready-ta-run form on such a system. 

Users* Group: An. association of people who all have an intirest in a 
particular computer or group of computers. They usually meet to 
exchange information, share programs and accompi ishmencs * and trade 
equipment. 

Word' (Honory or Computer): ^ The smallest unit of information dealt with 
by a computer. .Words can specify data or instructions. 

Word hengtSr The number of bits cbhtaihed in_a computer or memory word; 

T?Te STze of word length deternihes _the flex ility and accuracy of the 
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MHAT.iS PRQGRA.-'WING LMGUAGt? 

in order to diseuss prOf ramming languages, we should first define 
what a computer prcagram is. Very simplys a computer program is a series 
of commands Or numbers that tell the computer what to do. The computer- 
can do nothing -mtil given explicit directi6ns in the form of a computer 
program. Based on which computer prograjfl is in use, the computer "knows", 
for example, whether to play Super Invaders or print out a letter. As 
mentioned previously, a program consists of a series of coinnands or numbers. 
The type of commands or numbers used to write the computer program is re- 
ferred to as a language. 

TYPES OF PRGGRAMMINS hAflGUAGES 

' there are a variety of computer languages available. Some of the names 
of languages you nay be familiar with include: BASIC. Pascal, PlhST, COBOL. 
mm^U or hSGO. computer languages can be aS different from each other 
as human languages are, ahdaS if it were not complicated enough, different 
brands of computers use different versions of the same language. For 
example, the BASIC that worlcs with a TRS^SG microcomputer will not work 
with ah Apple microcomputer. This is the reason why programs written for 
use on one microcomputer cannot be used with another micro without modifica- 
tion. 

Languages are generally developed for specific prograinning purposes. 
Some of the most cbninohly used languages are briefly described below: 
SASIC-^aeginner's All purpose Symbolic instruction Cpde. 
BASIC is a high level conversational programmer's language that 
. uses English words such as PRINT. GO TO, READ. LET. and coionoh 
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rttatheinatical procedures; BASIC is probably the most conwbhly 
dsea language for developing cdrmiarcial courseware. It is the 
standard language 1n most microcomputer and time share systems: 

PILOT— PILOT is a high level, easy to learn progranming language 
designed specifically for teachers to use in developing educational 
software. PILOT is available for most raicrocQmputer and time share 
systans; 

Pascal— Pascal is a fiigtily structured language designed to teach 
progranming as a systematic process and to do systems progranming. 
Although often more difficult to learn than BASIC or PILOT, the 
highly structured nature of Pascal lends itself te program revision 
and modi f1 cation. Although relatively new, Pascal is quickly gain- 
ing in popularity. 

L0GO--L0Gb is a language developed at HIT by Seymour Papert. It is 
designed specifically for children to use in developing programming 
skills. LOSS has just recently been coimnercially released and is 
available oh selected microcomputers. 

AtrmORING SYSTEIC 

A method of writing a computer program other than using a computer 
language involves using what is called ah authoring system. An authoring 
system is simply a computer program that has been written to facilitate the 
development of ihstructidhal software. Generally, the authoring systati 
will prompt the teacher/author through the entire instructional sequence. 
A major disadvantage to the authoring systems currently available is that 
the teacher-developed instructional software often reflects the limitations 
of the authoring system more than the instruct.ionsl style of the teacher. 
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